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Lockheed Analytical Services
975 Kelly Johnson Drive Las Vegas, Nevada 89119-3705 ' ..
Telephone 702-361-0220 800-582-7605 Facsimile 702-361-8146 . ' ,

LOCKHEED MART./N

^23456)o, ^^

`^ 0 June 29,'1995
00
cli 3037 Z,

Ms. Joan Kessner
°Bechtel Hanford, Inc.. $v^^ j

345 Hills LZOZro
v

^P.O. Box 969 -
Richland, WA 99352

^RE: Log-in No.: L4482
S1SL4981S%,V^wv

Quotation No.: Q400000-B _

SAF: B95-049
Document File No.: 0511596
BHI Document File No.: 221
SDG No.: LK4482

The attached data report contains the analytical results of samples that were submitted to

Lockheed Analytical Services on 11 May 1995.

The temperature of the cooler upon receipt was 2°C. Sample containers received agree with

the chain-of-custody documentation. Sample containers were received intact. Samples were

received in time to meet the analytical holding time requirements.

The case narratives included in the following attachments provide a detailed description of all -
events that occurred during sample preparation, analysis, and data review specific to the
samples and analytical methods requested.

A list of data qualifiers, chain-of-custody forms, sample receiving checklist, and log-in report
are also enclosed representing the samples received within this group.

If you have any questions concerning the analysis or the data please call Kathleen Hall at

(509) 943-4423.
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Release of this data report has been authorized by the Laboratory Directoror the Director's

designee as evidenced by the following signature.

" I certify that this data package is in compliance with the SOW, both technically and for

completeness, for other than the conditions detailed above. Release of the data contained in

this hard copy data package has been authorized by the Laboratory Manger or a designee, as

verified by the following signature."

Sincerely,

K^tid,.._

Kathleen M. Hall AMµ

Client Services Representative

cc: Client Services
Document Control
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CASE NARRATIVE
INORGANIC NON METALS ANALYSES

The routine calibration,and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements
• One water sample was received for LK4482 and prepared as batch 511 bh and

analyzed for selected analytes as requested on the chain of custody. Quality control
analysis was performed on the following sample:

Client ID LAL # Method

BOFKH6 L4482-5 DUP 160.1 TDS
L4482-3 MS, DUP 300.0 Orthophosphate, Fluoride, Chloride,

Nitrate-N, Nitrite-N, Sulfate
L4482-4 DUP 310.1 Alkalinity

L4482-6 MS, DUP CLP Cyanide

Holding Time Requirements
• All samples were analyzed within the specified holding time.

Method Blanks
• The concentration levels of all the requested analytes in the method blank were below

the reporting detection limits.

Internal Quality Control
• All Internal Quality Control were within acceptance limits.

Kay McCann

Prepared By

May 18, 1995

Date
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CASE NARRATIVE
INORGANIC METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), .initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

The samples were received in on May 11, 1995. They were logged in as L4482 and prepared
and analyzed in batches 511 bhT for total metals and 511 bhD for filtered water.

Holding Times-

All samples were analyzed within the method-specific holding times.

Method Blanks-

The method blanks were free of contamination.

Internal Quality Control-

All Internal Quality Control were within acceptance limits with the following exception: The
matrix spike recovery for bismuth in the filtered water analysis was outside of acceptance
limits (27%). The recovery based on the LCS (99%) support that the analytical system was
operating within control limits.

Sample Results-

Bismuth was determined by ICP-MS, as approved by Clay Smith of Bechtel Hanford.

Shellee McGrath
Prepared By

June 29, 1995
Date
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The routine calibration and quality control analyses performed for this batch include as

applicable: instrument calibration, initial and continuing calibration verification, quench

monitoring standards, instrument background analysis, method blanks, yield tracer,

laboratory control samples, matrix spike samples, duplicate samples.

Holding Time Requirements

All holding time requirements were met.

Chemical recoveries and MDAs, where applicable, can be found on the preparation and

calculation worksheets of the attached raw data for each method.

Analytical Method

Gamma Spectrum Analysis

The gamma spectrum analysis was performed using LAL-91-SOP-0063. All samples _

were analyzed on batch #23211, which contains a method blank (MB), two duplicates

(DUP1, DUP2), and a laboratory control sample (LCS). The DUP2 for Cs-137 was out

of limits; however, since the Cs-137 DUP1 and both Pb-214 duplicates were within

limits, the data is considered acceptable. All other QC criteria were met.

Gross Alpha Beta

The gross alpha beta analysis was performed using LAL-91-SOP-0060. All samples

were analyzed on batch #23215, which contains an MB, DUP and LCS. No problems

were encountered during preparation or analysis, and all QC criteria were met.

Plutonium Isotopic

The plutonium isotopic analysis was performed using LAL-91-SOP-0108. AII samples

were analyzed on batch #23154, which contains an MB, DUP and LCS. The duplicate

(sample #23154DUP1) has apoor chemical recovery and only three counts. The

duplicate uncertainty shows that the detected value is not significantly different from

zero. No matrix spike analysis (MS) was performed due to insufficient sample. All

other QC criteria were met.
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The strontium-90 analysis was performed using LAL-91-SOP-0196. AII samples were

analyzed on batch #23179, which contains an MB, DUP and LCS. During preparation,

the samples were wetashed under the heat lamp with concentrated HN03 to get rid

of the excess organic materials. This was done in the original conical planchets. After

they were dried, they were reweighed. There was insufficient sample for an MS
analysis. All other QC criteria were met.

Technetium-99

The technetium-99 analysis was performed using LAL-91 -SOP-01 69. AII samples were

analyzed on batch #23139, which contains an MB, DUP1, DUP2, and LCS. The

second duplicate (DUP2) was out of limits; however, since DUP1 was within limits, the

data is considered acceptable. No matrix spike analysis was performed due to

insufficient sample. All other QC criteria were met.

Total Uranium

The total uranium analysis was performed using LAL-91-SOP-0168. All samples were

analyzed on batch #23131, which contains an MB, DUP, LCS and MS. No problems

were encountered during preparation or analysis, and all QC criteria were met.

Tritium

The tritium analysis was performed using LAL-91-SOP-0066. All samples were

analyzed on batch #23181, which contains an MB, DUP, LCS and MS. No problems

were encountered during preparation or analysis, and all QC criteria were met.

Yvonne M. Jacoby
Prepared By

June 20. 1995
Date
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Lockheed Analytical Services
DATA QUALIFIERS FOR INORGANIC ANALYSES

fRevised 08/28/921

Foz'`Use onthe Analyfical Data TtepDrtang`Forms

B
For CLP Analyses Only - Reported value is less than the'contract required detection

limit (CRDL) but greater than or equal to the instrument detection limit (IDL).

C
For Routine, Non-CLP Analyses Only - Any constituent that was also detected in the
associa4ed blank whose concentration was greater than the reporting detection limit
(RDL).

D Presence of high levels of interfering constituents required dilution of sample which
increased the RDL by the dilution factor.

E Estimated value due to presence of interference.

H
Sample analysis performed outside of method-or client-specified maximum holding time

requirement.

M For CLP Analyses Only - Duplicate injection precision criterion was not met.

N Matrix spike recovery exceeded acceptance limits.

S Reported value was determined from the method of standard addition.

U
For CLP Reporting Only - Constituent was analyzed for but not detected (sample
quantitation must be corrected for dilution and percent moisture).

W For AAS Only - Post-digestion spike for Furnace AAS did not meet acceptance criteria

and sample absorbance is less than 50% of spike absorbance.

X, Y, or Z Analyst-defined qualifier.

* Relative percent difference (RPD) for duplicate analysis exceeded acceptance
limits.

+ Correlation coefficient (r) for the MSA is less than 0. 995.

For Use:on the.QC Data Reporting Forms

at The spike recovery and/or RPD for matrix spike and matrix spike duplicates
cannot be evaluated due to insufficient spiking level compared to the elevated
sample analyte concentration.

bt The RPD cannot be computed because the sample and/or duplicate concentration

was below the RDL..

' Used as footnote designations on the QC summary form.

a 009



Lockheed Analytical Services
DATA QUALIFIERS FOR RADIOCHEMICAL ANALYSES

[Revfsed 08/28/921

. . ... .. ....
For Use on the Analytical Data.Reporting Forms

Any constituent that was also detected in the associated blank whose
B concentration was greater than the reporting detection limi't (RDL) and/or

minimum detectable activity (MDA).

C Presence of high TDS in sample required reduction of sample size which
increased the MDA.

D Constituent detected in the diluted sample.

E Constituent concentration exceeded the calibration or attenuation curve range.

F For Alpha Spectrometry Only-- FWHM exceeded acceptance limits.

H Sample analysis performed outside of method-specified maximum holding time
requirement.

Y Chemical yield exceeded acceptance limits.
,....., ,

For Use on.the QC Data ReporEing Enrins

* QC data (i.e., percent recovery data for laboratory control standard and matrix
spike; and RPD for replicate analyses) exceeded acceptance limits.

a' The spike recovery and/or RPD for matrix spike and duplicates cannot be
evaluated due to insufficient spiking level compared to the elevated sample
analyte concentration.

b' The RPD cannot be computed because the sample and/or duplicate concentration
was below the MDA.

' Used as foot note designations on the QC summary form.
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LOGINOCHAIN OFNCUSTODYLREPORTC(in01) \\\ ^^^ ^ /
Jun 16 1995, 10:59 am

Login Number: L4482
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

^aboratorX ^^^A^̂ ^^^ ^" "03ierft „ Collect Recelve. Due
>^1ttp^^,^i[tiki^^ ^ .',. .S^tii^^^„^7umber.„.,, Date Dat2 . ,.,..: PR Date

L4482-1 BQFKH6 09-MAY-95 11-MAY-95 15-JUN-95
TEMP 2
Location: EXPENDED ,
Water 1 S SCREENING Hold:05-NOV-95

L4482-2 BOFKH6 09-MAY-95 11-MAY-95 15-JUN-95
TEMP 2 "ICP METALS=Ca,Mg,Na,K,Fe, Mn,Si,A1,Bi,Se"
Location: RFG01-7C
Water 1 S CLP FURNACE Ho1d:05-NOV-95
Water 1 S CLP ICP Hold:05-NOV-95
Water 1 S CLP ICP-MS METALS Hold:05-NOV-95

L4482-3 BOFKH6
TEMP 2
Location: RFG19-103C
Water 1 S 300.0 CHLORIDE
Water 1 S 300.0 FLUORIDE
Water 1 S 300.0 NITRATE
Water 1 S 300.0 NITRITE
Water 1 S 300.0 PHOSPHATE
Water 1 S 300.0 SULFATE

09-MAY-95 11-MAY-95 15-JUN-95

L4482-4 BOFKH6
TEMP 2
Location: RFG19-103C
Water 1 S 310.1 ALKALINITY

L4482-5 BOFKH6
TEMP 2
Location: RFG19-127C
Water 1 S 160.1 TDS

Ho1d:06-JUN-95
Ho1d:06-JUN-95
Hold:ll-MAY-95
Hold:11-MAY-95
Hold:11-MAY-95
Ho1d:06-JUN-95

09-MAY-95 11-MAY-95

Hold:23-MAY-95

09-MAY-95 11-MAY-95

Hold:16.-MAY-95

L4482=6:r: BOFKHS 09-MAY-95 11-MAY-95
TEMP 2 "ICPMETALS=Ca,Mg,Na,K,Fe,Mn,Si,Al,Bi,Se"
Location: RFG19-127C
Water 1 S CLP CYANIDE Hold:23-MAY-95

L4482-7 BOFKH6 09-MAY-95 11-MAY-95
TEMP 2 . '
Location: RFG01-7C

L4482=8 .BOFKH6. 09-MAY-95 11-MAY-95
TEMP 2 "GAMMA SPEC TO.INCLUDE Cs137, Co-60, Ru-106"
Location: 155

Page 1

«fl lCP-vnS mr 7-ALS Ca() -L-0

(-{4B2-Z - 2 f

15-JUN-95

15-JUN-95

15-JUN-95

15-JUN-95

15-JUN-95

012

•:" l l >"^1(c



LOCKHEED ANALYTICAL SERVICES
LOGIN CHAIN OF CUSTODY REPORT (in01)

Jun 16 1995, 10:59 an

Login NuYnber: L4482
Account: 596 BechteL Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hariford Project

Water 1 S GAMMA SPEC LAL-0063 Hold:05-NOV-95
Water 1 S GR ALP%BETA LAL-0060 Hold:05-NOV-95
Water 1 S PU-ISOTOPIC LAL-0108 Hold:05-NOV-95
Water 1 S SR-90 LAL-0196 Hold:05-NOV-95
Water 1 S U TOTAL KPA LAL-0168 Hold:05-NOV-95

L4482-9BOFKH6 09-MAY-95 11-MAY-95
TEMP 2 "GAMMA SPEC TO INCLUDE Cs137, Co-60, Ru-106".
Location: 156H-A100

L4482-10 BOFKH6 09-MAY-95 11-MAY-95
TEMP 2 "GAMMA SPEC TO INCLUDE Cs137, Co-60, Ru-106"
Location: 156V-045

L4482-11 BOFKH6 09-MAY-95 11-MAY-95
TEMP 2 "GAMMA SPEC TO INCLUDE Cs137, Co-60, Ru-106"
Location: EXPENDED

L4'482-12:.''' ' ""' BOFKH6', 09-MAY-95 11-MAY-95
TEMP 2 "GAMMA SPEC TO INCLUDE Cs137, Co-60, Ru-106"
Location: 156V-045

L4482-13 BOFKH6 09-MAY-95 11-MAY-95
TEMP 2 "GAMMA SPEC TO INCLUDE Cs137, Co-60, Ru-106"
Location: 156H-A100

L4482-14 BOFKH6,. 09-MAY-95 11-MAY-95
TEMP 2 "GAMMA SPEC TO INCLUDE Cs137, Co-60, Ru-106"
Location: 156V-E032

L4482-15 BOFKH6 09-MAY-95 11-MAY-95
TEMP 2 "GAMMA SPEC TO INCLUDE Cs137, Co-60, Ru-106"
Location: 156V-A035

L4482-16 BOFKH6 09-MAY-95 11-MAY-95
TEMP 2
Location: 156-020
Water 1 S TRITIUM(H3).LAL-0066 HoId:05-NOV-95

L4482-17 BOFKH6 09-MAY-95 11-MAY-95
TEMP 2
Location: 156CART-4
Water 1 S TC-99 LAL-0169 Hold:05-NOV-95

Due..
PR Date

15-JUN-95

15-JUN-95

15-JUN-95

15-JUN-95

15-JUN-95

15=JUN-95

15-JUN-95

15-JUN-95

15-JUN-95

Page 2
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LOCKHEED ANALYTICAL SERVICES,
LOGIN CHAIN OF CUSTODY REPORT (1n01)

Jun 16 1995, 10:59 am

Login Number: L4482
Account: 596 Bechtel Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project..

Col.lect ,Recezve ; Due .
a^.^ Aate Rate. PR Date•^.'•,^^TJ1^,^..Fa,..,.FM1,,1^^^,Y.,•^?^^si„xac^;x ..wv.v^;7lf:^....^n'.<Sv..lITE1^1ex v::.i„ s .. ....;: ..

L4482-18 BOFKH6 09-MAY-95 11-MAY-95
TEMP 2
Location: 156H-A100

L44$2=19 BOFKH'6 009-MAY-95 11-MAY-95
TEMP 2
Location: 156H-A100

L4482-20 BOFKH6 09-MAY-95 11-MAY-95
TEMP 2
Location: 156H-A100

L4482-21 BOFKH7 09-MAY-95 11-MAY-95
TEMP 2 "ICP METALS=Ca,Mg,Na,K,Fe,Mn,Si,A1,Bi,Se"
Location: 133
Filt H20 15 S CLP FURNACE Hold:05-NOV-95
Filt H20 15 S CLP ICP Hold:05-NOV-95
Filt H20 15 S CLP ICP-MS METALS Ho1d:05-NOV-95

L4482-22 '" °' ': .., . . REPORT TYPE. . 11-MAY-95 11-MAY-95
Location:

..: . . . ...

Water 1 S EDD - DISK DEL.
Water 1 S INORG TYPE 2 RPT +
Water 1 S RAD RPT TYPE 2

15-JUN-95

15-JUN-95

15-JUN-95

15-JUN-95

15-JUN-95

Page 3
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LOGIN CHAIN OF CUSTODY REPORT (1n01)
May 11 1995, 10:31 am

Login Number: L4482
Account: 596 Bechtel_Hanford, Inc.,* Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

L4482-1
TEMP 2
Location: 157
Water 1

BOFKH6

S SCREENING

15-JUN-95

L4482-2 BOFKHE> 09-MAY-95 11-MAY-95 , 15-JUN-95
TEMP 2 "ICP METALS=Ca,Mg,Na,K,Fe ,Mn,Si,Al,Bi,Se"
Location: 157
Water 1 S CLP FURNACE Ho1d:05-NOV-95
Water 1 S CLP ICP Ho1d:05-NOV-95

L4482-3 BOFKH6 09-MAY-95 11-MAY-95 15-JUN-95
TEMP 2
Location: 157
Water 1 S 300.0 CHLORIDE Ho1d:06-JUN-95
Water 1 S 300.0 FLUORIDE Hold:06-JUN-95
Water 1 S 300.0 NITRATE Hold:11-MAY-95
Water 1 S 300.0 NITRITE Hold:ll-MAY-95
Water 1 S 300.0 PHOSPHATE Hold:ll-MAY-95
Water 1 S. 300.0 SULFATE Hold:06-JUN-95

L4482-4
TEMP 2
Location
Water

BOFKH6

157
1 S 310.1 ALKALINITY

09-MAY-95 11-MAY-95

Ho1d:05-NOV-95

09-MAY-95 11-MAY-95

Hold:23-MAY-95

L4482-5 BOFKH6 09-MAY-95 11-MAY-95
TEMP 2
Location: 157
Water 1 S160.1 TDS Hold:16-MAY-95

L4482-6 BOFKH6 09-MAY-95 11-MAY-95
TEMP 2 "ICP METALS=Ca,Mg,Na,K, Fe,Mn,Si,Al,Bi,Se"
Location: 157
Water 1 S CLP CYANIDE Hold:23-MAY-95

L4482-7 BOFKH6 09-MAY-95 11-MAY-95
TEMP 2
Location: 157

15-JUN-95

15-JUN-95

15-JUN-95

15-JUN-95

L4482-8 BOFKH6, 09-MAY-9'5' 11-MAY-95 15-JUN-95
TEMP 2 "GAMMA SPEC TO INCLUDE Cs137, Co-60, Ru-106"
Location: 157
Water 1 S GAMMA SPEC LAL-0063 Hold:05-NOV-95

Page 1
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LOGIN CHAIN OF CUSTODY REPORT (1n01)
May 11 1995, 10:31 am

Login Number: L4482
Account: 596 Bechtel Hanford, Inc. * RicYiland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

-Water 1 S GR ALP/BETA LAL-0060 Hold:05-NOV-95
Water 1 S PU-ISOTOPIC LAL-0108 Hold:05-NOV-95
Water 1 S SR-90 LAL-0196 Ho1d:05-NOV-95
Water 1 S U TOTAL KPA LAL-0168 Hold:05-NOV-95

L4482-9 BOFKH6, 09-MAY-95 11-MAY-95 15-JUN-95
TEMP 2 "GAMMA SPEC TO INCLUDE Cs137, Co-60, Ru-106"
Location: 157

L4482-10 BOFKH6 09-MAY-95 11-MAY-95 15-JUN-95
TEMP 2 "GAMMA SPEC TO INCLUDE Cs137, Co-60, Ru-106"
Location: 157

L4482-11 BOFKH6 09-MAY-95 11-MAY-95 15-JUN-95

TEMP 2 "GAMMA SPEC TO INCLUDE Cs137, Co-60, Ru-106"
Location: 157

L4482-12 BOFKH6 09-MAY-95 11-MAY-95 15-JUN-95
TEMP 2 "GAMMA SPEC TO INCLUDE Cs137, Co-60, Ru=106"
Location: 157

L4482-13 ' BOFKH6 09-MAY-95 11-MAY-95 15-JUN-95
TEMP 2 "GAMMA SPEC TO INCLUDE Cs137, Co-60, Ru-106"
Location: 157

L4482-14 BOFKH6 09-MAY-95 11-MAY-95 15-JUN-95
TEMP 2 "GAMMA SPEC TO INCLUDE Cs137, Co-60, Ru-106"
Location: 157

L4482-15 BOFKH6 09-MAY-95 11-MAY-95 15-JUN-95
TEMP 2 "GAMMA SPEC TO INCLUDE Cs137, Co-60,.Ru-106"
Location: 157

L4482-16 BOFRH6 09-MAY-95 11-MAY-95 15-JUN-95
TEMP 2
Location: 157
Water 1 S TRITIUM(H3) LAL-0066 Ho1d:05-NOV-95

L4482-17 BOFKH6 09-MAY-95 11-MAY-95 15-JUN-95
TEMP 2
Location: 157
Water 1 S TC-99 LAL-0169 Ho1d:05-NOV=95

Page 2
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LOGIN CHAIN OF CUSTODY REPORT (lri01)
May 11 1995, 10:31 am

Login Number: L4482
Account: 596 Bechtel.Hanford, Inc. * Richland, WA
Project: BECHTEL-HANFORD Bechtel Hanford Project

, J ^7sentr> "' CQllect R.eces^e ' J ,T3cze
r . .. ^ S2i^np'ler jSwnkie^ , ^ate?., te

L4482-18 BOFKH6 09-MAY-95 11-MAY-95 15-JUN-95

TEMP 2
Location: 157

L4482-19 BOFKH6 09-MAY-95 11-MAY-95 15-JUN-95

TEMP 2 .
Location: 157

L4482-20 BOFKH6 09-MAY-95 11-MAY-95 15-JUN-95
TEMP 2
Location: 157

L4482-21 BOFKH7 09-MAY-95 11-MAY-95 15-JUN-95
TEMP 2 "ICP METALS=Ca,Mg,Na,K,Fe,Mn,Si,A1,Bi,Se"
Location: 157
Filt H20 15 S CLP FURNACE Hold:05-NOV-95
Filt H20 15 S CLP ICP Hold:05-NOV-95

L4482-22 REPORT TYPE 11-MAY-95 11-MAY-95 15-JUN-95
Location:
Water 1 S EDD - DISK DEL.
Water 1 S INORG TYPE 2 RPT +
Water 1 S RAD RPT TYPE 2

Page 3 •, ^^

Signature:
017
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Bechtel Hanford, Inc.

qqg
CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST ^

Data 7Lrnaround

13 1'rmrlty
Colleclor.^ Company Contact Tclephnne

0 Nonnal^[.C G.L. Kasza (509) 372-9675

Project Designation Sampling Location SAF No.
700-BP-5 GroundwaterRaund 3 200 East B95-049

h:e Chest No. Field Logbook No. Method of Shipment
1 . 1 " F-L • ^f Federal Express

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
1-ockheed Ubq -r) 0 -0a0cI-7,r"1 n^t104lor^ ] n^/^I
Possible Sample Hazards/Remarks

Preservation
HN03 Coo14°C Coal4°C CooI4°C Na011 HN03 Ceol4°C tlCl Cuo14°C HNO3

Type of Container p/G G P P P P/G G P I' 1'/G

No. of Cdntainer(s)
1 L t L 2 8 . I 4 1 1

Special Handling and/or Storage
Volume

Maintain samples between 2°C and 6'C. IL 500mL 250mL 500mL IL IL 500mL IL 20mL 11.

•1 Anlma OC} Alkalinity TDS Cyanide •2 Tritium To-99 Activity •3
' P, Co, 504, Scan .

SAMPLE ANALYSIS NO2, No3'
P04

Sample No. Matrix• Date Sampled Time Sampled

1^0 F R6 U- 'P ^ IICQ

aFl^ ^ w S•S't^^ l^o x

CHAIN OF POSSESSION SigNPrint Names
SPECIAL INSTRUCTIONS - M=vu•

s = sna
Relinquished By Date/T;me v - Date/Mme yV Q ICP Metah - as Include Ca, Mg, Na, K, Fe, Mn, Si, Al, and Bi. AA MedLs - to include Se (unfilmred). SB - S°iimnu

^

O

3 ^^^ /^ ^ '2 Groer Alpha; Cross Bela; Pu-238,-239f140; Sr-SMI; Gamma Spec - w include Ca-137, Cu-60, Ru-IUd; so-s nW
51 - SlwlYe

y
Tdal Urmium. .

w w
Re ' By -ir ' Date^me /QU Received By DatelTme `3 ICP Melalr - to incMde Ca, Mg, Na, K. Fe, Mn, Si, Al, and Bl. AA Metals - Iu mcJuWik Se (fdrered).

. acr
n..ou

. Pn/ -
elinquished By DatelTme Received By Daterfime

Sample analytu for P04, NO2. N03 by EPA 300.0 is being requcued for infonmiiuu only., The ERC
-'C bl k a h ldh ill

A - Air
ns . nntm Sutias
Ul-' nmm Liy"W'e mct. -.ontraGar ac muw dger t m4a- ourho notat time w

. 7' - 1u>ue

I ^elinquished By Date/Tme Received By Date/Tme The AclNity Sm is for both nmpk numbers Bued an this chain of costody. . W ., ^ Wwn
. V - Vcqcpfiur

xl : (IUKr .

LABORATORY
N

Received By -TLLIe^• Date/Time

^ .SECTIO JQ d't e •. s^,>.[- -• ^ S"1(-`tJ vYHS .

F7NAL SAMPL.E isposal Method Disposed By f)ale/'lime ..

DISPOSTL70N



WHC/BHI SAMPLE CHECK-IN LIST

Date/Time Received: SDG #:M /. ^.. .

Work Order Number: SAF #: r. LJ ^1.

Shipping Container ID: '^Ti7-? ZLChain of Custody #

1. Custody Seals on shipping container intact? Yes [A] No []

2. Custody Seals dated and signed? Yes [3\] No []

3. Chain-of-Custody record present? Yes [x] No []

4. Cooler temperature^^

5. Vermiculite/packing materials is Wet [] Dry [;^]

6. Number of samples in shipping container: 0

7. Sample holding times exceeded: Yes [x] No []

8. Samples have: tape hazard labels
X custody seals appropriate sample labels

9. Samples are: in good condition leaking
broken have air bubbles

10. Were any anomalies identified in sample receipt? Yes [] No _k]

11. Description of anomalies (include sample numbers): /L^Z

Sample Custodian: On:

Telephoned To: &ci^h LP°v 214(L On s 11- 1 By 57^.2 F5

FORM NO. LS-042, Rev. 1, 2/95 021

rl l1I1_i/



- _ . -. . _ .. - _ . .^ .. ...._., = . .}..._..• .. ._. ..,.. . ^. . - . . . . . __- ° ^

Sample Lagin

Login Review Checklist

Lot Number^^q

The :ogin revie:v should be conducted by that person Iogging in the samples as well as a
peer. Ple:se use this chec.idist to ensure that such reviews occur in a uniform basis. Plew`e -
sign and date below to veify that a login review has occurred. This checklist should be
affixed to each login package prior to disttfoutfon.

For in ctTccuve lapn cevier. as a minimum. dve ,epons kom ibo login pmcra an ,squuad. Tbese a2 ,ba chaie at custodv (or

equsvuem!. he ,apn chi,n o! v4a,onr n,pon. '-+' e samam sununaer rrpon. the aaeyb rreuNas ebeeklist. and the !opn quounon. &ior_
bepmunq a enrinr. ensuse that tbese five componenu are available. Forloba with smgle companem samples.ihe aampie mmneary nren
may be emmmeo.

Samnle S mmar.• Re^ort Y-M NLn
NI4

1. Are all satnpie IDs catr^:°. ^--
2. Are all satnples prem.^.t? ^--
3. Are all mauices carn--t?

(e.g.. TCS.F snalpsnshou!d bs an a YCLY!caehau. fidd btau!u shnuld be onaah

4. Are all analysea an the r.t,ain of custody/Iogin quotatioa included? ^L --
5. A?e anaivses Iogged in for the correct corttaitsrs? X--

(e.g.. anaiYae+saquiftpevnatinolcLied ia reca pamvd^^ud
vieev.^l

6. Are samples logged in accl:irding to Iabosatoty harc,hing procedures? ^--
(ae.. TC•J rc{our tocti^ and aasatiun scuislseari+alsuin arpeaaiauldbe lo^sd in oa We aanu bwlcl

Loeia C'iain if C-!stnriv Recoit

1. Are the Collec^., Recesve , and Due dates (nrretx for every stnple.' ^--'

2. Have approptiate sazaple comme.^.ts been included?
(e.g..

^--
N5:3(S13 nangaation. cmmnms rrom ias clicm ememmi Umdm n»d;Grnions)

Sarn^ie 1Ze^eivine r'9ecklist

1. Are any discrepances beswee.: the cbaitt of custody and the login noted?-
(n.t.. :iian !na ailrisem on ehai,u of cuoooy and bou!e IaEais. anyW os ases, aamplu los finm beukate)

Pnmarv review signature Date Secondary review signature Date

022



Ilo

!vl

Lockheed Analytical Services
Sample Receiving Checklist
Clleat Name: n Job No. L, y fik-;, Cooler ID: I jr-^-^

Pege 1 of

COOLER CONDITION UPON RBCfiIPT

Temperature of cooler upon receipt: G-

temperature of temp. blank upon receipt:

Ya No • CommentdDiscrepaneia

custody sals iohct )C

chain of custody present K
blue ice (or equiv.) praeat/frozea

rad survey completed X

SAMPLE CONDITION UPON RECPAPt'

Ya No • Commeats/Dlacrcpsacta

all bottla lnboled

samples intact '

proper container used for sample type

sample volume sufficieat for analysis

proper pra. indicated on the COC

VOA's contain headspace

are samples bi-phasic (if so, iadiceto sample ID'S):

MISC&LLANHOUSITEMS

Ya No • Commeah/Discrepancia

samples with short holding times

samples to subcontract

ADDITIONAL CO1vARENTS/DISCREPANCIES

Completed by / dsto:

Seat to the client ( 'tSeh): a Clieat's sigruturo upon receipt

Naraa ^^omne1/8espptepifibrSliofaql'dLteepaoefudmmM4ld1'R^+^IDr - .. ^ . - ..

•^ rykyp feviewt5L67Tpmttlm aod7efarn vL fiatsilloW t8e irpptopfirb L8R (M 361-t146

t7
iV

version 2.0 (11/11/94)



Environmental
Restoration E

R^ TeamContractor

Interoffice Memorandum

TO: W. S. Thompson N3-06 DA7E, April 21, 1995

coPIES: D. B. Erb H6-01 FROM: S. K. De Mers
Radiological Controls
N3-06/376-2764

.i:Buec•r: 1995 Round 3 sampling for 200-BP-5

.Iob No. "t42
wniirn Na:nnc PuuirtJ: 10

CCN: vrA

OC: ]ANRS

TSD: Vu

LNA: \.A
Fw.^ C.Je: :'NS N^wd ) SunounF

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of
samples taken from the attached list of wells.

The wells listed in the attachment were reviewed for radiological content based on the previous
4 years of sampling data. No well listed has a S activity in excess of 100,000 pCi/1
(<.1 uCi/sample based on a 1 liter sample size) nor any a activity in excess of 10,000 pCi/l
(<.01 uCi/1 based on a 1 liter sample). All wells show activities < 2,000 pCi/gm (< 2 nCi/gm
D.O.T. limit). The highest activity in recent samples is 17,000 pCi/1 0 and 170 pCi/l a.

Radiological monitoring during sampling will only be required if the wells are located in
radiological areas or if the wells themselves are labeled with radiological stickers.
Monitoring requirements for down hole work such as pump removal will be determined based on

the history of each well on a case by case basis.

skd

020
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DISSOLVED METALS RESULTS

Clienr'Sam le iD:, 6OFKH7 Date C04 84d:.05-09 95 '. Matrix, fi[tered."water

LAL Batch ID(s) : 511 bhD Date Received: 05-1.1-95

Constituents Method
Concentration

(m,u .
ID! RDL * y patar

Qalifier(s)
pate cs EAt

Aluminum CLP 0.057 0.057 0.20 U 06-16-95 L4482-21

Bismuth CLP

.

.0014 0.001 0.005 B N 06-28-95 L4482-21

Calcium CLP 34 0.056 5.0 06-16-95 L4482-21

Iron CLP 0.019 0.010 ' 0.10 B 06-16-95 L4482-21

Magnesium CLP 10 0.057 5.0 06-16-95 L4482-21

Manganese CLP <0.002 0.002 0.015 U 06-16-95 L4482-21

Potassium CLP 8.2 0.363 5.0 06-16-95 L4482-21

Selenium CLP <0.003 0.003 0.005 W 06-17-95 L4482-21

Silicon CLP 26 0.012 0.10 06-22-95 L4482-21

Sodium CLP 23 0.041 5.0 06-16-95 L4482-21

Comments:

059



TOTAL METALS RESULTS

Chenf.Sam le ID:r;BDFKH6` Date Coklected. 0509 95 Matn>F: water

LAL Batch ID(s):, 51 1 bhT Date Received: 05-11-95

Constituents Method °
Concentration

(m 1L1
IDL

tm !Lk
RDL
(m !L)

Data
flualifier(s)

Date
Anal zed

LAL.,
ID

Aluminum CLP <0.057 0.057 0.20 U 06-20-95 L4482-2

Bismuth CLP <0.001 0.001 0.005 U 06-28-95 L4482-2

Calcium CLP 34 0.056 5.0 06-20-95 L4482-2

Iron CLP 0.17 0.010 0.10 06-20-95 L4482-2

Magnesium CLP 10 0.057 5.0 06-20-95 L4482-2

Manganese CLP <0.002 0.002 0.015 U 06-20-95 L4482-2

Potassium CLP 8.8 0.363 5.0 06-20-95 L4482-2

Selenium CLP <0.003 0.003 0.005 W 06-19-95 L4482-2

Silicon CLP 28 0.012 0.10 06-22-95 L4482-2

Sodium CLP 24 0.041 5.0 06-20-95 L4482-2

V Comments:

054



LOCKHEED ANALYTICAL SERVICES

Sample Results

Client Sample ID: BOFffii6 Date'Collected: 09-MAY-95

Matrix: Water ]Date Received: 11-MAY-95 • '

Percent Solids: N/A

TotaL DissoLved SoLids mg/L • 160.1 280 40. 16-MAY-95 22839 L4482-5

ChLoride ag/L 300.0 8.5 0.020 11-MAY-95 22732 L4482-3

fluoridq ag/L 300.0 0.33 0.10 11-MAY-95 22737 L4482-3

Nitrate-N ag/L 300.0 11. 0.020 11-MAY-95 22733 L4482-3

Nitrite-N m9/L 300.0 < 0.002 0.010 U 11-MAY-95 22734 L4482-3

Ortho Phosphate ag/L 300.0 < 0.020 0.10 U 11-MAY-95 22736 L4482-3

Sutfate mg/L 300.0 16. 0.10 11-MAY-95 22735 14482-3

Alkalinity, totaL (as CaCO3) ag/L 310.1 110 30. 16-MAY-95 22859 L4482-4

Bicarbonate Alka as CaCO3 mg/L 310.1 110 30. 16-MAY-95 22859 L4482-4

Carbonate Alka as CaCO3 mg/L 310.1 < 10. 30. U 16-MAY-95 22859 L4482-4

Total Cyanide mg/L CLP 0.034 0.020 0(1:2) 16-MAY-95 22874 L4482-6

026



Lockheed Analytical Laboratory
SAMPLE SUMMARY REPORT (su02)

Bechtel Hanford, Inc. * Richland, WA

0

h'L.POa+ M $. S'^'^M'^Ykv Y L'V SN S iSYJ C2 DJSS<a O4 X ^'^{^!!R44aa^iYraAa' 4 "(e... 4 6YY :

$

'^" :.i .^`^3 ei: ^ L'
&^a^«eo^C bYk. va^`iL^L^ ^'q..oxa+a M^G LW ^@g91x.x4j 3.a<& Jy ^{fi^Ja^

$J^4^^rry^a^'s s^
•:"^.^

^ftfj?^^ ^tF^RI^IxQ3^
a^^^s^ N^ss^fia^^^10n G ^Uthb^Y ^# ^a ^^UItt^3i?r F'3^^i1 €Xas^5as,^^^ifx[{a.b....,.

BOFKH6- L4482-1 Water SCREENING -
L4482-2 Water CLP'FURNACE,
L4482-2 Water CLP ICP -
L4482-3 Water 300.0 CHLORIDE -
L4482-3 Water 300.0 FLUORIDE -
L4482-3 Water. 300.0 NITRATE-
L4482-3 Water 300.0 NITRITE -
L4482-3 Water 300.0 PHOSPHATE
L4482-3 Water 300.0 SULFATE -
L4482-4 Water 310.1 ALKALINIT`
L4482-5 Water 160.1 TDS-
L4482-6 Water CLP CYANIDE-
L4482-8 Water GAMMA SPEC LAL-(
L4482-8 Water GR ALP/BETA LAL-
L4482-8 Water PU-ISOTOPIC LAL-
L4482-8 Water SR-90 LAL-0196 -
L4482-8 Water U TOTAL KPA LAL-
L4482-16 Water TRITIUM(H3) LAL-
L4482-17 Water TC-99 LAL-0169 _

BOFKH7 - L4482-21 Filt H20 CLP FURNACE,
L4482-21 Filt H20 CLP ICP ,

REPORT TYPE - L4482-22 Water EDD - DISK DEL-
L4482-22 Water INORG TYPE 2 RPT
L4482-22 Water RAD RPT TYPE 2

024



Client SamQle ID: BOFK06

LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT ( raot)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

UL SaaQle ID: L4482-8

Date Collected: 09-NAY-95

Matrix: Water

SOG: LK4482

Date Received: 11-M11Y-95

Login Number: L4482

Ac-228(Ra-228) 31-NAY-95 GAWM SPEC LAL-0063 23211 9. 26- 41. pCi/L
Co-58 31-NAY-95 GAMMA SPEC LAL-0063 23211 2.7 5.1 8.6 pci/L
Co-60 31-MAY-95 GAMMA SPEC LAL-0063-23211 24.4 7.9 8.9 pCi/L
Cs-137 31-MAY-95 GAMMA SPEC LAL-0063-23211

-
-7.2 4.0 12. pCi/L

Eu-152 31-MAY-95 GAMMA SPEC UL-0063 23211 -13. 13. 49. pCi/L
Eu-154 31-MAY-95 GAMMA SPEC UL-006373211 .-3. 13. 34. pCi/L
Eu-155 31-MAY-95 GANNA SPEC UL-0063 23211 -2.6 6.4 19- pCi/L
Fe-59 31-MAY-95 GAMMA SPEC UL-0063-23211 1.9 8.7 19. pCi/L
Pb-212 31-NAY-95 GANNA SPEC UL-0063-73211 S. 12. 16. PCt/L
Pb-214(Ra-226) 31-MAY-95 GAMMA SPEC UL-0063-23211

-
12. 13. 18. pCi/L

Ra-226(GANNA) 31-MAY-95 GAMMA SPEC LAL-0063 23211 -100 130 190 pCi/L
Ru-106 31-NAY-95 GMDG SPEC UL-006323211 10. 43. 73- pCt/L
U-235(GANNA) 31-NAY-95 GAMMA SPEC UL-0063-73211 -7. 30. 44. pCi/L
Gross Alpha 12-JUN-95 GR ALP/BETA LAL-0060 23215 2.8 2.0 2.7 C pCi/L
Gross Beta 12-JUN-95 GR ALP/BETA UL-006023215 883. 46- 3.1 pCi/L
Pu-238 12-JUN-95 PU-ISOTOPIC UL-010823154 -0.035 0.034 0.19 pCi/L
Pu-239/40 12-JUN-95 PU-ISOTOPIC UL-010823154 0.05 0.12 0.19 pCi/L
Total radio-strontiua 09-JUN-95 SR-90 LAL-0196 23179 -0.21 0.42 0.75 pCi/L
Uranium 09-JUN-95 U TOTAL KPA UL-0168_23131 3.31 0.17 0.20 us/L

Page 2
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LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01) - . - e

Bechtel Hanford, Inc.'* Richland, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOFKH6 LAL Sample ID: L4482-16

Date Collected: 09-MAY-95 Date Received: 117MAY-95

Matrix: Water Login Nunber: L4482

; .^ 0<59< 9 oon^uT < l,. 20rI^: C, ^r^om§:wa^ u<o%`o.^,^',^,l'ifKt^}"u` ^'.EI"q,To.. . a,^Q'^z°y^a,.:4'•S.#ata^E16^>^AS^nt,^,5Cbf15'C.I„t^7?17Yr rs,.H^t.u2„s^s^;.,,^ES.^I?^

H-3 26-MAY-95 TRITIUM(H3) LAL-0066_23181 360 220 260 pCi/L

Page 3
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LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT(ra01)

BechteL Hanford, Inc-'* Richland, WA

BechteL Hanford Project_(Project BECHTEL-HANFORD)

CLient Sample ID: BOFKH6 LAL Sample ID: L4482-17

Date Collected: 09-MAY-95 Date Received: 11-MAY-95

Matrix: Water Login.Nunher: L4482

^h . . y^o:'^ "^^ as gg"'A^YK,F ^. ^+°^nc^¢ ai. m^^ . h 2.•^.^ ..:1Yata0val -."Cfln.'st ei , t'-axWK y. xa£
. tG-s.;^..nd.^ ..........3.^...izfs'..aw382^.woa..ti .^...... Y3:........£.. ..,,...,.^..15>0..^- w.. ,..,.....:.- MtS£, ,.

Tc-99 31-MAY-95 TC-99 LAL-0169 23139 1560 130 7.1 pCi/L

Page 4 061



94 Notebook No. ^ ^Z y

ContinuedFromPagePROlECE No55 A1p^A/T IR ^ C S

I I iY i 1 I I .

SECONDARY / WORKING LEVEL

STANDARD DILUTION RECORD

Isotope:

From NIST traceable standard?:

Vendor or Certificate I.D. # of parent standard:

Diluted source logbook I:D. N:,"

Balance verification?:

Diluent used:

Diluent:

Density of diluent (g/ml):

a. Parent standard activity:

b. Amount of standard transferred:

c. Total amount of dilution:

d. Activity of dilution [a * b / c]:

Dilution logbook I.D. #:

NA
Ar -2vt
S^ -Yo

$^o^
0 o I,L o. S^1 ^9^,

Ai.r-zK^ o.Sn4
$v-ed°

S©O
A.,,-^Y/ 9.g1 P • . ^

,4• . L jr..~ gb2j---A
to, pG'..1..,4 oti

Q?^wu7L-4c/

Prepared by: qj::^ Preparation date: gljc y

Reviewed by: Review date: ^ /o -

v G

If the diluent remaine unchanjed from the diluent used foc the dilution sowoe, then a weijht dilution of a volume unit source can be performed without a

density eon errion Ihhe d•Iuent ahangec e wcithted proportion density conversion is neeeaury

LAL-91-SOP-0174

_ _......--_ _... ..yo

Read and Understood By

131

igned Date Signed Date

^9 LY+r3 $` ^f' °^ y/. f L?H.'N ipr ^5 ^c^,.) ^ ^ ^Le
.h yf '^^ {4a ^xkia3'''F

^

Arn- 2qj A..A Sr - q a

yes
A^-zYt -7PL 3 8-/v0-1
,-90 zs-r S rt 417 19G
A„,-241 9f- 012s_ Co-/

r-9o t _e2?i ?^ ^

r e.t

0. 1 N fl/V Js

,

+. 0,lN NN0.1



^, /k_ `-P-V--g ^/- lzs5-6^-( An^3u^

ALPHA STANDARD SOLUTION

Radionuclide Am-241

Half Life: 432.7 ± 0.5 years

Catalog No.: 7241

Source No.: 388-100-1

Deaaiptioa of Sotobaa
a. Mass of solutioo:

b. Chemical form:

c. Carriar contmt:

d. Dmdty:

Customer. LOCKHEED ENGINEERING & SCIENCES Co.

P.O.No.: 06LAB1245

Refeteace Date: November 1 1991 12;00 pyT,

Contained Radioactiviry: 0.997 10i.

5.0007

AmCI3 in O.SN HCl

Nooe dded

1.0077

None detactad

None detxtad

Hdbpd of CAhb'^

0.1994

WaYhed aliquots of the solution were assayed uua8 a liquid uioblLban ¢oamoee.

Unoahsq of 1/awermat
a. System^ac uncertainty in ioaaummt calibauon: ±2.09i

b. Random uncertainty in atiay. ±0.7%

c. Random uncertainty in wai=hin8(a): ±0.07i

d. Total timatninty at the 99% con6dmce level: ±2.7%

N64f TaeobUiy
This ca4'bradoa is imp6cifly ttaoeable to the Natimal iastiWts of Smdards and TecbootoBY.

wG/aMM

Nols
1. Nuctau data were Wrm fros'Table of boropa'. Seventh Edium. edited by VirBinia S. Shirley.

2. IPL puticipata in an NIST measwemmt aauranco pto.*ram to aembfish and maintain imPlicii

traca•bility for a numhar of ouclides, bued an the bliod anay(aad later NIST cecti5catim) of Standard

Re{aaeoa Mapecials. (Aria NRC Regulatory Guide 4.15)

MOrDOlB PRODUC'13 LABORATORIE.t
1SOD No. teywr S4aet..
8n6wt. Catiioaa 91504

Al"',

^TAISPY CONTROL

p+m/m A m'C.



AA o04t-
THIS IS A PHOTOCOPY OF THE CERTIFICATE
WHICH iS BEING MAILED TO YOU UNDER
SEPARATE COVER.

Nationaci Ingtitute of fibtamaarbs^ & Weciinologp

IvIE.ertif icacte

Standard Reference Material 4919-G
Radioactivity Standard

Radionuclide StrontIum-90

Source identification 4919-0

Source description Solution in NLST boroai7icate-gtass ampoule Or

Solution composition Strantium-90 plus yttrium-90 plus approAmately,
95 µg each of non-radioactive strontittm aaE
yttrium per gram of 1-moiar hydrochtoric aeo

Mass Appnoadmately 5.0 grann

Radioactivity concentration

Reference time

Overall uncertainty

Photon-emitting impurities

Alpha-particte-emitting impurities

Half life

Meawring instrument

4514 x W Bq ga

1200 ESr August 1, 1990

1.05 perceat M

None observed

Now observed

283 t 0.2 years ^

4up liquid-scintillation counter

This standard reference material was prepared in the Center for Radiation Reseat* Ionizing Radiation
Division, Radioactivity Group, Dale D. Hoppes, Group Leader.

Gaithersburg, MD 20899 William P. Reed, Acting Chief
tiary, 1991 Office of Standard Reference Materials

•Notes on back
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NOT1rS

(1) Approximately five milliliters of solution. Ampoule specifications:

body diameter
wall thickness

barium content
lead aude content

other heavy elements

fA

(3)

163t0Smm
0.60t0.04mm
less than 25 percent
less than Q02 percent,
traoe quantities

Solution density is 1.014't 0.002;/mL at 213'G

The overall uncertainty was formed by taking three times the quadratic combination of
standard deviations of the mean, or approximations thereof, for the following:

a) Hquid-scinh7lation measurements Q01 percent
b) gravimetric measurements 0.05 percent
c) dead time Q10 percent
d) background 0.01 percent
e) detection efficiency 0.30 percent
f) decay-scheme data 0.10 percent
g) half We 0.01 percent
h) radionuclidic impurities 0.10 percent

(4) The limit of detectian for photoa-emitting impurities ic

Qoi Y:-tg4 betvween 50 and 1900 keV.

(5) The limit of detection for alpha-particle-emitting impurities it

0.05aa.1Yt.

(6) NCRP Report No. 58, 2nd Edition, Febrnwry 1985, p. 365.

For further information plea:e contact Dr. Larry Iaican at (301) 975-5546.

4919-G

13 UK



NOTES ON THE USE
OF

STANDARD REFERENCEMATERIAL 4919G, STRONTIUM-90

The activity of the strontium-90 in the ampoule is given per gram of solution. If transfers are made
by volume, the density given on the certificate can be used to compute the activity per unit volume.
The activity given is the strontium-90 activity only. Because the strontium-90 is in equilibrium with
its yttrium-90 daughter, which is also a beta-particle emitter, the activity given should be doubled to
get the corresponding total beta-particle-emission rate.

If the solution is to be used for making quantitative sources, it should be kept tightly sealed so that
evaporation, and the consequent change in the radioactivity concentration, is minimiztd. Glass
containers are best for storage.

Dilute solutions of strontium-90 are often assayed by liquid-scintillation counting. We recommend
that carrier solution containing approximately 1 mg of non-radioactive strontium be added first to
the liquid-scintillation cocktail. We typically use a carrier solution containing 4 mg of strontium pe:
mL of 0.5- molar hydrochloric acid. When 0.25 mL of this solution is added to 10 mL of emulsion-
type liquid-scintillation cocktail, the resulting 1 mg of strontium per vial is generaIly sufficient to
prevent the radioactive strontium-90 from plating out on the vial walls. A set of liquid-scintillation
vials that cover a range of sample-solution masses should be prepared and monitored over several
days to ensure that the efficiency is constant.

The beta-particle counting efficiency will be somewhat less than unity. A correction for the loss of
low-energy beta particles can be computed using the integrai-discriminator-extrapolation technique
(G. Goldstein, Nucleonics 23 (1965) 67) or using the liquid-scinti7lation efficiency-tracing technique
with tritium (B.M. Coursey et al, Int. J. Radiat. Isotopes 37 (1986) 403).

The activity concentration given on the certificate is as of 1200 hours Eastern Standard Time,
August 9, 1990. To convert from F.S1' to your local time, the table given below can be used.

TO CONVERT FROM EST TO:

EDT Add 1 hour
CDT Same as EST
(ST_, Subtract 1 hour

Subtract 1 hour
Subtract 2 hours

gDT' Subtract 2 hours
PSI' Subtract 3 hours

UTC Add 5 hours
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WORK GRWP REPORT (wk02)

May 22 1995; 11:01 am

Work Group: PU-ISOTOPIC LAL-0108 23154 for Department: 12 Radiation Prep.

Created: 22-MAY-95 Due: 22-MAY-95 Operator:

. ,w.... > . . .,AA . . . , . '^ , ,x`^`.^
,^«^ .^ ^ z^' ^ ^:j(^^or z^" ^^^"'"",^:: .... , o., , ^^^".a:o^^:v.^^^«yC"^.'i(x,^,r.kF^m", ^̂A . . . o.. ^^'.,,.

. ... ..'..es. .^ , ^,.^ .p . n

OUP E4M182 B^ s. z-^ ' S Ptl-iSOTOPIC LAC=Q408 Water

LCS Lafi>Ctrl<Samp[e S PU-140TOPIC LAL.-OSQ8 Water

MB Nethod Blank ^-, -^ S PUISDTOPIC LAE Q108 Water
BeehteL Hanford, Inc S PUI56TOPIC ^.AL OtA,B Water

22-MAY-95
22-MAY-95
22-MAY-95
15-JUN-95 156CART-2

TEMP 2
^ALOo
&o3t
rao33

35
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U.S. Environmentd Protection Aqency ,
Environmentsl Monitoring Systems Laboratory•Las Vepas

Nuclear Radiation Assessment Division

Calibration Cenificate

Descnption
wWea«,wnuar m•a.1144 ars

M^iw/^« M^w1y ®

=MMaffww...Mr ft-b« 2510-1

Messurernent AetWiry of srlnao+i radionucude

MwMr Mr wawt «Mr wwYw

® nano «^.N. « Plutonivn-239

a owo n«.+ nt.«r Decaaber 13 1990

^ Activity of daupfnar radionuclide =

The rMeeM anw"r awwnpww a ur wwN MwM

U = hrrrn

M IN eftwMw arNa , . ' .

TaM /mas of this aN^nirr ,

MxMA of meawement

The activf.ty of the primaty solutim was meemsed

by an ;*+*•*++aa gas flow prqmrtic*+al ootaiter.

Tbs activity of the dilution was menstaed by

liqnid scintillation oolmtiag.

Usetul We
the rw^rrrr iw wnw w.4% Q hre awa Wr a.r arswr berst.tr

1Yr IaN111Mwr eM eft ar1YlY11 MwMM M be Ywd dlf
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Purity The manufacturer states that aetiviuss other than that of the principal nuclide
and of its daughter nudidas, if any. were estimated/known to be:

(l) see re3narks
IMathan
pual to of the principal activity

1 (2) 1 IMS than
pual to of the principal aetivny

131 Isss than
squaLto of the prinaiptil activity

The aetivity of impurity ( 1) is not (2) Is not (3) is not
included in the quoted figures of the principal activity.

Random Errors

The precision of this standard was such that the artitiad value of the ra0ioaotiw •

concentration of the principal activity had a standard srror (am) not praatar than t 0.13 %
(Tha 99.7% confidence limits are given by qsm) whsn t In obtained from the student t factor
for the dpns of fraadom (n•tX

The maximum uncertainty dw to the aasasastNWa systematic srrars (dilution. eoumhq, and
known unnttainty of this standard) Is obtained by the saparata arithmetic summation of the

^ paklw and napatiw systsmatie srror (+a - d•) Thssa hatrs Esan aatlmsad notio ameaad

I + % or ^

the overall uttesrtainty (ohan eallad atxurary) Is an aatMtan of the poaaihb divergence of

the quoted rasult from the true vahr. It in a osmbinstien of rnWam atror
wn

E1{sln^ at the 99.7%
fidanp limits and the worst essa sstlntaea of the systematic srrart 1+i. -d' )

Tha ovsraN unnRairny is ttNrdara r:aleutat+u/ on ttr basiN ol +Eqam) +a], _[qNn) A
and is . %,
=

ol'tha quond rsdlwetM ooi ^atlps

DaeaY Sahamp This standardintbn Is Esasel on the fotbwinE aswmptiata of the prlnNpN nudida. its

daughter nut4idN and impurhiss (no sWowanto for sna In thaaa asaunptiar or the

assumption of quoted half-life have been inaN+dsr In tM stawatwK d aoouracy abowl.

and iaguritiea were asnaned to detaY 100 perx.eat

by alpha emissica.

Chemical Canhr aontsne per psm of solution: Other oomporonu:
Culnpositian.:
of Solutiutt 48! Nitric aaid

Hsssrvatiw:

R«haks Pu-238 0.033% of the total activity
Pu-240 4.6x10-S% of the total activity

IlCURMIIESs Ptr-241 . 1.5xl0-3% of the total activity
Pu-242 8.8x10-6% of the total activity
Pu-244 6.2x109% of the total activity 155

oata Csrtitkata Prepared 2agad

ApprovN SiQnatura 70-̂ IS-



F+E'yC^,^
ISOTOPE VOLUME DILUTION RECORD -

18otope: -237 Vendor: I tt Reference Date: O^AO PSZ 12-(3

Total Activitv: /1Q.co Gi Vendor ID: 25(0-) Receive Date:

Total wt.(0) s NIST traceable Y/N CeR ^ tX 2 4 X ldy 51LL+^

Activity UNITS/g Iwr+Ci onverted to dpm/p .6r ^b O

40

Date: f Z I Preparer's Name. L-7

a: Decay corrected activity: 26 / 96 dpm/g (• if < 100yr decay correct to preparation date)

b: Wt. of Volumetric: {^ ^• 12s ^' g Balance wt check done LL6

c: Wt. Volumetric + source: 6 7•53 2,2^ p Diluent: ^tl H^hrQa

9 d: Wt. of source transfered (c-b): 3 • 60 6 8' g e: Wt. of diluent + source•. /12,5^29 p

f: Vol. of diluent + source: / O-D mL g: Activity of dilution (a•d/e): 1305 dpm/p

h: Density ( e/f) : • 25 p/mL I: Activity by volume (09h): l 6^_dpm/mL

Dilution Log Book ID: 9/- I " -9.3 C 9 f - ZZjr' 2 1"'J

Workinc Level Dilution: Prepared by volume

Date: f12,3 f / Preparer's Name. SGc-

A: Decay corrected activity: / J4 7 dpm/ml (• if <100yr decay correct to preparation date)

B: Wt. of Voiumetric: wA g Balance wt check done (_•,)

C: Wt. Volumetric + source: n)IA p

D: Wt. of source transfered: ula 9

F: Vol. of source transferred: /•o mL

Diluent• 4i`'( 44AI

E: Wt. of diluent + source : a A p

G: Vol. of diluent + sourp : IrD mL

H: Activity of dilution (A•F/E): fifJF}- dpm/p 1: Density (E/G): K4 g/mL

I: Activity by volume A•F/G) H•q or (A•D/E): 1"t• 7 dpm/mL

Dilution Log Book ID: Q1-245-Z1-71

L< b..V- ^...g...
RAiewed by: Date:_^-

^
156



-1QOtL^ NO. -Y-1

pROJECT ^-
2 3 Continued From Page-

SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

!

Read and Understood By

^ :^Signed

r-- Dilution Source Information 1

Isotope:

Parent Barcode Number

Vendor or Certificate I.D. Jt of Parent Standard:

Diluted Source Loobook•I.D. #:

Pa-23^
PA0021

cPA2sm-r
1(-azs-Z7 -1

14 1-( ffiJ03Diluent Used:

•Diluent: 4 H f7N d3

•Density of diluent (g/ml): g/ml
LI-

a: Parent Specific Activity: 4Cikg p/̂^

b: Amount of Source Transferred: g

c: Total amount of Dilution: o

d: Total Volume of Dilution: lA ml

e: Activity of Dilution [a • b/ c): N IA pCi/g

f: Activity of Dilution (a • b d): 11 q 9 pCi/mI

Dilution Logbook I.D. Y: (-Z^
r.za

Prepared By: Preparation Date:

Reviewed By: Review Date: LZc [ Q s

'H the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source

can be performed without a density conversion. If the diluent changes, a weighted proportion density conversion is necessa

Date Signed

J e

15;
Date



^ .. t tTc.^J iV "

R« • I 4 Au-9 93

National gngtitute of Stanaarag & Tec4noingy
THIS :S A PHOTOCOPY OF THE CERTIFICATE

(TECLtfIcaLL $EPARATE COER.
LED TO YOU UNDER

Standard Reference Material 4334E.
Radioactivity Standard

Radionuclide PIutonium-242

Source identification 4334E

Source description Liquid in flame-scaled NIST
borosilicate-glass ampoule

Solution mass ApproAmately 5.8 grams

110 Solution composition

Reference time
(Purification time)

Radioactivity concentration

Overatl uncertainty

Radionuclidic impurities

Plutonium-242 in 5 mol•L'' nitric acicU4

1200 EST, 18 December 1989

26.37 Bq•g'

1.12 percent m

See Table I (') -

Half life (3.733 ± 0.012)'=10s years M

Measuring instrument Two 41ra liquid-scintillation counters,
a calibrated germanium detector system,
and a silicon surfaae-barrier detecoor

This standard refereaoe mtteriat was prepared in the Physics Iaboratory, Ionizing Radiation Division,
Radioactivity Group, J.11L Robin Hutchinson, Acting Group Leader.

Gaithersburg, MD
January 1993

William P. Reed, Chief
Standard Reference Materials Program

•Notes on back
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R4eqmo. 14 410.9 q3

National 31ngtitute of fitttnDarDg & atecbnologp

THIS ;S A PHOTOCOPY OF THE CERTIFICATE

C2ertificate ^o^^^D TO YOU UNDER

Standard Reference Material 4334E
Radioactivity Standard

Radionuclide Plutonium-242

Source identification 4334E

Source description Liquid in 8ame-sealed NIST
borosilicate-glass ampoule

Solution mass ApproAmately 5.8 grams

9ft Solution composition Plutonium-242 in S mol•L'' nitric acid_.(2)

Reference time 1200 F.ST, 18 December 1989
(Purification time)

Radioactivity concentration 26.37 Bq•g'

Overall uncertainty 1.12 percent m

Radionuclidic impurities See Table 1^•^

Half life (3.733 ± 0.012)'x 1011 yeats M

Measuring instrument Two 41ra liquid-scintillation counters,
a calibrated germanium detector system,
and a stlicon surfaoe-bnrrier detector

This standard refereaaw material was prepared in the Physics Laboratory, Ioniang Radiation Division,
Radioactivity Group, J.BL Robin Hutchinson, Acting Group Leader.

Gaithersburg, MD
January 1993

William P. Reed, Chief
Standard Reference Materials Program

'Notes on baclt
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NOTES

(1) Approximately five milliliters of solution. Ampoule specifications:

body diameter
wall thickness

barium content
lead oxide content

other heavy elements

(2)

(3)

16.5 t 0S mm
0.60 ± 0.04 mm
less than 2.5 percent
less than 0.02 percent
trace quantities

Solution density is 1.170 ± 0.001 g•mL•' at 21.65 °C.

The overall uncertainty was formed by taking three times the quadratic combination of
the standard deviations of the mean, or approximations thereof, for the following:

a) alpha-particle-emission-rate measurements 0.02 percent
b) background 0.03 percent
c) livetitne 0.05 percent
d) detection efficiency 0.25 percent

lb e) count-rate-vs-energy extrapolation to zero energy 0.25 percent
f) half life 0.00 percent '
g) gravimetric measurements 0.10 percent
h) radionuclidic impurities 0.00 percent

(4) Values for n`Ptt + "'Am and for mPu +?AOPtt were calculated based upon measurements
performed at the Lawrence Livermore National Laboratory (LLNL) shortly after
purification of the "Pu in December of 1989. Values for 2"Pu +1A0Pu and for u'Pu
were calculated based upon measurements performed at the National Institute of
Standards and Technology (NIST) in August of 1990.

<n Evaluated Nuclear Structure Data File (ENSDF), February 1990.

For further information please contact Dr. Larry Lucas at NIST.
Telephone: (301) 973-5546
FAX: (3011926•7416

SRM 4334E
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TABLE 1 - _ ,

a

RELATIVE ACTIVITY OF RADIONUCUDIC IMPURITIES. AT REFERENCE TIME
1200 EST, 18 DECEMBER 1989 (')

RELATIVE ACIVIIY AS DETERM114ED BY
HALF LIFE

RADIONUCLIDE (YEARS ) I.IAtL NUS'

"'Pu +'"'Am
i°Pu 87.74 ± 0.04 <0.000 025 (`) , --

119Pu 24119.± 26 (b)

"Ptt +7A0ptt n9Pu +7A0Ptt
=40pu 6570 ± 6111j <0.000 005 (`) <0.000 043 (`)

="Pu 14.35 t 0.10 ^") --- 0.162 t 0.002(l0) (d)

112pu 373300 ± 1200 (D) 1.000 000 1.000 000

utpU + :stAm
241Am 432.2 ± 0.5 (°) <0.000 025 <'> 0.000 000 assumed

<•> Reference time is the time of purification of the plutonium-242.

(b) Evaluated Nuclear Structure Data File (ENSDF), February 1990.

(C) Using alpha-particle spectrometry, no alpha-particle emission was detected
that could reliably be ascribed to these radionuclides. The value shown
is an estimated upper limit based upon background and counting statistics.

(d) The plutonium-241 relative activity at reference time was calculated from a
gamma-ray measurement of the americium-241 ingrowth as of 18 August 1990.

SRM 4334E
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UNIT110 sTqTus ptp,AqTMtNT OF COMMtqC
`- NNe1onM Inaaituta of Utandw-da and Taohnofopy

Gra'MSpv'q, nnrryend 20Mp

'+ns M/

Dear Customer.

The Standard Reference Material(s) (SRM'(s)) for which you have requested a Material Safety
Data Sheet (MSDS), 4334E. PU-242 is excluded from coverage,in our regular
MSDS system of more than 100 sheets for one or more of the following reasons: -

q The SRM is an article, as that word is defined in paragraph (c) of section
1910.1200 of title 29 of the Code of Federal Regulationt' which does not release or
otherwise result in exposure to a hazardous chemial, ander normal conditions of
use.

2 q The SRM has been determined to be non-hazardous by the National Institute of
Standards and Technology under paragraph (d) of section 1910.1200 of title 29 of
the Code of Federal Regulations. The SRM will not release or otherwise result in
exposure to a hazardous chemical under normal conditions of use.

a
q The SRM is a pesticide or hazardous waste labeled according to regulations issued

by the Environmental protection Agency.

q The SRM is a food, food additive, or drug labekd according to regulations issued '
by the Food and Drug Administration.

5 q The SRM is a wine labeled aceording to regulationc iwued by the $ureau of
Alcohol, Tobacco, and Fireanms.

6 a The SRM is a radioactive material labeled according to regulations issued by the
Nuclear Regulatory Commission. The Shipper's Declaration form included with
the shipment states chemical form, physical state, and activity of SRM.

7 q The SRM is a tobacco or tobacco product, wood, or wood product which is
exempted by paragraph (b) (5) (ii) and (ih') of section 1910.1200 of title 29 of the
Code of Federal Regulations from the provisions of that section.

If we can be of aoistance to you in regard to this matter, or any issue related to SRMs, please do
not hesitate towrite to me.

Sincerely, '

Stanley D. Rasberry
Chief
Office of Standard Reference Materials
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PROJECT ^ Continued From Page-

INITIAL STANDARD DILUTION RECORD

Standard I nformation:

Isotope: ((- 2^' 2• Vendor: S^'j

Activity of Standard Received: uCi Vendor I.D. x

^
Ar CM!

pWeight of Standard Received (g): LAL I.D. #:
712`10 W

Standard Activity (pCi/g): I'IB'4</ kA-,- p Ci/g NIST Traceabie ?

Halflife in Years or Days: • J^•733 ±/0 " yrs Certificate +^: SQH 3^F ^

Reference Date: 2-l -( $ Receiver's Name: k. P2Jt,

Date Received:

Balance Verification?:

Diluent Used:

a: Decay Corrected Standard Activity (pCi/g):

b: Weight of the Source Transferred (g):

c: Total diluted weight (g):

Total Diluted Volume (ml)

e: Activity of Dilution by Weight (pCi/y) [a ' b / c 1:

1
Calculated Density of Solution (g/ml) Ic / d1: (-IF•q5

i: Activity of Dilutiotiby Volume (pCi/mL) (e • fl:

t. Dilution Logbook I.D. X:

Prepared By: 1

Reviewed By: ^

Purity/Cross Check Performed By:
44f,

r_ I

^

Signed Date

712•7a
•5997

mL

t

^y -t ^

Preparation Date:

Review Date: 2/n/9

Check Date: 'li - I •y.5

Signed

162
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6^ .
J2L,^

WORK GROUP REPORT ( wk02)

May 22 1995,'12:20 pm

Work Group: SR-90 LAL-0196 23179 for Department: 12 Radiation Prep.

Created: 22-MAY-95 Due: 22-MAY-95 Operator: ,

-+^c^ab, ....... 5 ."> ro x^ro:, by ^zp+ta'@"bvero)s i>'r"" >""'^'Y ^,ro"

Page`t
DUP E4682 B ,'^ S SR -90 F.AL 019b Water WIP tf: 22-MAY-95
LCS Lab Ctrt SampCe S SR 90 LAL 0196 .. ,^ ^ Water WIP U.` 22-MAY-95
MB Method Blank S SR-90LAL 01% Water WIP Ffi 22-IMY-95
Bechtet Hanford, Inc. BOfKH6 S SR-901AL 0196 Water WIP 10-JUN-95 156CART-2

TEMP 2

s ^,^'„ ;^>^

^ c,?i^i
f

.,i a

Y '`'

; ";'r`;
:s:;

^ ^:Nr.

a

M^ ^!

daw"

164
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LOCKHEED ANALYTICAL LABORAT Y r-O
SAMPLE PREPARATION LOG FOR STRONTIUM ANALYSIS

TOTAL RADIOSTRONTIUM - LAL-91-SOP-0196

Date Prep Started : 6 • -1 • el5
i

-^
WorkGronn ! sa-an i Al -n1 aa ^at 7a

Matrix : Water

CUSTOMER

ID
'.-

L4482-8
Lab Ctrl Sample
Method Blank
BOFKH6

PARENT

LAL 10 ,
,,..z..>;s ,

23179DUP1
23179LCS1
23179MBB
L4482-8

NO

^

1
2:
-3°
;4

C1C

,a.,.:.

1
g
36

:sLAI

,v ^ ^^

23179-01
23179-02
23179-03
23179-04

AubtJOV

Vo^itltilE

'^ ,,. ^F.s+^

y5bo
0
on^p-

AI#Hi^^

i /nifi{:^a

o.S

^"^

,a''dATL^^=,

1.^
•9

b.q '

i^^^M
f

T̂11117F^^;

1
50

^^CH^

K'?.,^ feiii,*l^ns.

g 72

13
35-
3

rrtl uee ua

c^^Ho

.>.$.:. yfMq} ,

S8
Z

. k 191

ie

.

^^::

UO/[U55

„

rs R1^«^xi^

QI^I^EwNTS^
W

a os `. °. ^ } .n..

2
0

5
6
,7

8
9.

10

12
13
14
15
16
17
18.
19:
20
21
22
23

onc&Vo(ofCarrie`r:
24

o.ot AcC&,VolofLCS: Zarrier E D txp a e:..- - S-11, LCS Ref bate y_ ^^^. q^{ _ tp SfCarrier ID# ^
` ^rt

^SS-(0 8-^1-i LCS ID # ? y-%-gy 11 Cou
Balance Numhar e^Olf?nn

^4
s-c

nt ^: ¢

. Comments :

. .. ... ..,......o. . l.arner ano LGS al1 by: Q+

_IT- Wltnes5e y 3 ^n - 7 9S'

Analyst :
---

jjl:Q^ R,^AWC fLU14n.&PS' . I • - V95136

ultiu Qo(ud hecked by :

e^•u^^ cnuca.e ^PD^ pE^, •t^e, a^ o^2uit ,

A

.



LOCKHEED ANALYTICAL LABORATORY ^
SAMPLE PREPARATION LOG FOR STRONTIUM ANALYSIS

TOTAL RADIOSTRONTIUM - LAL-91-i5OP-0196

Date Prep Started : 06/07/95 Matrix : Water
WorkGrouo: SR-90 LAL-0196 23179 Pren Due Data : 05/22/95

CUS7'dMER r̂
'¢£

ID °

15AR^N1
9L^, g\ ..

Llil(: 1.I^
s :: 'c

NO
t

i1C
y ^<

LC3q>
:'. ^̂{̂ w
<4 L^1.<(1'^. '^

. a C «„s^...
. e:,sy

^€fratrdl^
^ y--' - Ta

nVat.t.})^^. ``
x2

,^E:t,.a.^ ^von

t x̂+ s^ u
A'v`St̂ )̂so

L fiAltp^/{

,.< ^^LliT.^t,

y^rnsu^
N2 ^+ aT>w

ZS1r^ ^

„ QA'Ci:•:^'xn>

^rmmit^u
a o inc:>i`° .q^'^^k

°><s'rli^ Ni

b p(^,r^
0 6 ^' fu°
°y`^^1{^

'

Fr! ^r^rs
s v`
^

"'s °^h^Ipr3^ ^ a^Q^IMFNTS{ ^^-

L4482-8 23179DUP1 ; 1. DUP1 23179-01 0.5000 0.5 06/09/95 14:50 6.88725 6.89978 0.01253
Lab Ctrl Sample 23179LCS1 '2: LCS1 23179-02 0.5000 0.5 06/09/95 14:50 6.57138 6.58424 0.01286
Method Blank 23179M88 '1 MBB 23179-03 0.5000 0.5 06/09/95 14:50 6.45935 6.47064 0.01129
BOFKH6 L4482-8 4 SMP 23179-04 0.5000 0.5 06/09/95 14:50 6.54837 6.56114 0.01277

5
6
7
a
9
10
11
12.
13
14
15
16
17. -
18
19.
20
21
22
23
24`

Conc&Voi of Carrfer: 24.62 m/mL; 0.5 mL Atik vol&ofLCS`-w- 26.78 Ci/mL; 1.0 mL Pi ' SAnlat' GA
Carrier Exp Date:r .-'- 05-Jan-96 LCS` Ref.<pat@ ^ 01-Apr-94 Stai'( Da 06/07/95
CarrierlDV 94-658-4-1 LCS'ID# 94-677-44-1 CountAnief; CS

Balance Number : 40020021

Comments :

Pipette Number : 28875

115364
Carrier and LCS added by: GA

Witnessed by : LV

V95136

Anatyst :^ S^^¢^.1/ ^ f^ U• A. ^ l^/9r Checked by :
^da-k. Ga•^YY, .



^- J^ , ! ._ _

a^s^si
^-.

U.S. Environmental Protection Agency

Environmental Monitoring Systems Leboratory-Les Vegas

Nuclear Radiation Assessment Division

Calibration Certificate

Description ^
••+•ero.^•wo•wea• Strontium-90 ""'''" 28.6 year5 ^ I

27 I I nano ^w:..

=
•Mm .,,,n.,nt.arn.".a.r 94003-1

Measurement Activity of principal radionuclide

p.t N.•n d that tdutisn

5.40 nano -,•^, Strontium-90

.,o+ooh«..nt April 1, 1994

Activity of daughter radionuclide

tM M^c^N .QiMP r"• .Rwrr.N.^ M 1M ^rM.E ae. !r

5.40 I I nano-ai+ '%w «•'°

dt" dealfterYttrium-90

tnass of this snlutioa

Approximately 5.0 'rem"

Method of maawramant

The activity of the primary solution was measured
by liquid scintillation counting.

The activity of the dilution was measured by
liquid scintillation counting.

Useful lifa
tw •.amaKift has a.r.M uw.we o- D a.M Iwa tinc, d -.a .Oi..M Or EMSL•lV

We rooww.M thn ers wr+n siwtu wa be vwa .hw Al13gt38 t 59471

This dilutiori was prepared for the 1994 ASTM
Collaborative Study of a test method for the
determination of Sr-90 in water.
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Purity The manufacturer states that activities other than that of the principal nuclide •
and of its daughter nuclides. if any were estimated/known to be:

(1) less than
equal to of the principal activityu

(2) less than
of the principal activityequal to

(3)
less than
equal to % of the principal activity

The activity of impurity ( 1) is not ( 2) is not (3) is not
included in the quoted figures of the principal activity.

Random Errors

The precision of this standard was such that the cartifiad value of the radioactive

concentration of the principal activity had a standard error (am) not araater than t 0. 1%

(The 99.7% confidence limits are given by t(sm) where t is obtained from the student it factor
for the degree of freedom (n-1)).

The maximum unaertainty, due to the assessable systamatic arrrors (dilution, countinp, and

known uncertainty of the standard) is obtained by the separate arithmetic summation of the

positive and negative systamatic error (+d - b' )• These have been estimated not to e><osad

I+3.8%or -3.8%

the overall uncertainty (often called accuracy) is an estimate of the possible divergence of

the quoted result from the true value. It is a combination of random error lt(sm) at the 99.7%

bonfidance limits and the worst caaa estimate of the systematic arrors (+6. -d' )
The overall uncertainty is therefore calculated on the hesis of +Et(em) +a]. -[t(sm) +a]

and is + 4. 0 %• - 4- 0% of the quotad radioaatiw conoentration.

-Decay Schemes This standard•iation is based on the following aaaumptions of the principle nuclida, its

daughter nudidass and Impurities (no allowance for error in thata assumptions or the

assumption of quoted half-life have been included in the statement at accuracy above).

Strontium-90 decays 100 percent by beta emission to
yttrium-90. Yttrium-90 also decays 100 percent by
beta emission.

Chemical Caniar contant per gram of solution: Other aonponents:

Composition
of Solution 30 micrograms strontium 0.1 M HC1

Preservative:

Remarks

Date Certificate Prepared
Apri.l 26, 1994 ^

Approval Signature ^a 4

R^iwd 1184
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" Continued F rom page

INITIAL STANDARD DILUTION RECORD

Standard Information:

Isotope: Vendor: -

Activity of Standard Received: d.1 )( 10
0 uCi Vendor I.D..;M . • DO 3- ^

Weight of Standard Received (g): 0 0 LAL I.D. +M: C521
Standard Activity (pCi/g): X 103 pci/g NIST Traceabte 7

Halflife in Years or Days: yrs Certificate

'Reference Date: Receiver s Name:

Date Received: ' 3 • ^

Balance Verification?:

Diluent Used:

a: Decay Corrected Standard Activity (pCi/g):

b: Weight of the Source Transferred (g):

c: Total diluted weight (g):

i: Total Diluted Volume (mL)

e: Activity of Dilution by Weight (pCi/g) [a • b / c I:

Calculated Density of Solution (g/ml) Ic / d]:

Activity of Dilution by Volume (pCi/mL) !e • fl: _

Dilution Logbook I.D. /:

Prepared By: ,

Reviewed By:

Purity/Cross Check Rerformed By:
. ., ^\

Signed Date Signed

I

,, 171

Date

U•

3

D

5'31•

36•
10 4

Preparation Date:

Review Date: A0y

Check Date:



4 Notebook No.
r Corur,uedFromPage

SECONDARYfWORKING LEVEL
STANDARD DILUTION RECORD

11 Dilution Source Information ' 1 1

Isotope:

11&^ ,4 •1 -4^
'arent Barcode Number

Vendor or Certificate I.D. # of Parent Standard:

Diluted Source Logbook I.D. #:

Balance Verification?:

Diluent Used:

sr - qD'

^CSZP-1

C-PA- 7V003
93-If 7+ -kz -!

S

a•lMNc1

'Diluent: Q • ^ M HC. (

•Density of diluent (g/mp:

a: Parent Specific Activity: 3-3b • y'T pl.t./MXJ

b: Amount of Source Transferred: S' O 0 1 O g

c: Total amount of Dilution: 100' 20 g

f: Total Volume of Dilution: /J 1A
i^•^

e: Activity of Dilution (a ' b cl:

Activity of Fh'a!tion (a ' b/ d): Z 6•79 DG

Dilution Logbook.I.D. i': 1#-677- `(q - ^

Prepared By:' I t^ W Preparation Date:

Reviewed By: Review Date:

If the diluent remains unchanged from the dituent used for the dilution source, then a weight

can be aerformed without a density conversion. If the diluent chanoes. a weighted oroportir

Signed Date

3-Z

sssr

I on of a volume unit source

sily copversion is neqessary

A\,`7 l7
^---

^^ Date

i



4 Notebook No. (OM'
PROJECT l r ^ L • 6oi614iM Contlnued From Page

Strontium Carrier Standardization

Strontium Carrier (10 mg/mL):

Use commercially available 10,000 Ng Sr/mL ICP Standard or equivalent. Aiternate(y,
Dissolve 24.16 g of Sr(NO3)z in water and dilute to 1 L in a'volumetric flask with
water.

Perform calibration check on a 0.5 mL pipet and then carefully pipet 3 - 0.5 mL
portions of the strontium carrier solution into separate cleaned dried and tared
planchets. Dry the planchet under a drying lamp. Cool the planchets in a desicQ^ator
and weigh. Sti ^h $t 91-Sa & - In - ) (,JQa -LQ (Q.Qi{y1R'^^ T°

a /tRu^ Ca1d'/na.sk.t •? - 95
Calib # 1 Caiib # 2 Calib # 3

Carrier plus
planchetwt. !D 19D^2 `^'i0J05a ^g^^6

Tare wt. of
planchet

/
Vt '^ 2

2
^

/^
^j•^ J0J (0•15^ Ug

Net wt. of carrier
added(mg)

(^
0

t-

AVERAGE Sr(NO3)2 * STD DEV. = O- O( 23 1
T

Expected mg of Sr (NO3 ) z= cert. value (#10mgofsr/mL) * 0.5 mL * 2.41

Within 3% of expected ( 12.08 mg/0.5 mL) value (yes/no)

Initial and Date:W ^ ^ 10 -I^^

Read and Understood By

Signed Date Signed

V L ^

r

Date

`^`:. ..



100• ^ ^^ ^ Notebook No.

PROJECT dQ6!_ r ^Y^Tdt^(d &r)lv Continued From Page

Strontium Carrier Standardization

Strontium Carrier (10•mg/mL):

Use commercially available 10,000 pg Sr/mL ICP Standard or equivalent. Alternately,
Dissolve 24.16 g of Sr(N03)Z in water and dilute to 1 L in a volumetric flask with

'water.

Perform calibration check on a 0.5 mL pipet and then carefully pipet 3 - 0.5 mL
portions of the strontium carrier solution into separate cleaned dried and tared
planchets. Dry the planchet under a drying lamp. Coolthe planchets in a desiccator
and weigh.

Calib # 1 Calib # 2 C lib # 3a

Carrier plus
( h 6 5J JS 5 2-6 C• S6 dp 1 6p anc et wt. (

Tare wt, of
ianchet ^ 5^96gg^ 6.^fP^6 Y `. SS62o O,p

fcarrier Q . OI`Lf 7`^ D . OI (G 2 D. 0 f(q4 Gy_
(mg)added (m

t STD DEV. 0 • 0/I R 2^ o . 00 0 277AVERAGE Sr(N0 )3 2

Expected mg of Sr (NO3) z= cer,t. vaZue ( alomgofSr/mL) * 0.5 mL * 2.42

Within 3% of expected ( 12.08 mg/0.5 mL) value (yes/no) W-A-)

Initial and Date:

Continued on Page

• - Read and Understood By 17 4

,/iL(C." ' ye^zt t.
. • Signed Date Signed ' , ate
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RADIATION RESULTS CHECK REPORT

IWorkgroup N.amber: TC-99 LAL-0169_23139
.

I

Sanpta .,,.:; ;=G Barameter , t. ,. Ye1ue Error NOR.

231390UP1 Tc-99 50.5695 9.28753 6.1273

231390UP2 Tc-99 2019.27 163.314 6.4628

23139LCS1 Tc-99 843.997 70.9788 5.54817

23139148B1 Te-99 -1.23359 4.8096 6.17396

1.4467-6 Tc-99 45.3828 8.78159 6.03677

L4482-17 Tc-99 1562.34 128.392 '7.1227

177



LOCKHEED ANALYTICAL LABORATORY IS eG^L c^oL ^,
. ..,

SAMPLE PREPARATION WORKSHEET FOR To-99 ANALYSIS y sm /

^ LAL-94-SOP-0169

Prop Start Date Matrix : Water
WorkGrou : TC-99 LAL-0169 23139

CUSTOMER.} i PARENTe; NO ^iC
1D 1 AL lD

>.,^,c.•.

L4467-6 23139DUP1 11-:?

^SfIALR sl^sK ^FC^tsk' WETSCIt pwASK ^t^sr^t,. s. cc zz ' .^ 9aa ..

LAL ID AWE1` 9q1 EI^AM1t HE"d^t r +bRY^ NEt i^i1, ^ :
E ;.....:v: ]," da`=' (t[Al^le %<il 4TP1 "W.:^ a71j1.; y' M7j^# :

23139-01

Pre Due Date : 22-May-95
JSUCVOT

"'

15o ro L
23139D1JP1 23139-02

L4482-17 23139DUP2 2 _> 23139-03
23139DUP2 2k, 23139-04

Lab Ctrl Sample 23139LCS1 3- . 23139-05
23139LC51 30 < 23139-06

Method Blank 23139MBB 4':: 23139-07
23139MBB 4a: 23139-08

BOFBK3 L4467-6 5::. 23139-09 15o r+ L
L4467-6 5.0 23139-10

BOFKH6 L4482-17 6=.: 23139-11
L4482-17 Ba 23139-12

7
7a
8-
8a.
9
ga
10
10
1:]
11
12'-
12

Conc&VrA of Trecer.. 9 41(0 • 31 cu C t- Act°&::VaI nf,CCS ; u m " I- oM L Prit : . sttFN := K:^g<
Tracer RefDate,.. --: I-I g2 LCS #3af bate>> 10 _30_ Sftdtt>k7^ <¢:f< ; S` j
Tc-99 Tracer ID^ q_ G ,7 - I'l - Tc>99: LCS IDiI` q?- 4'1 - 6 I Attat sC <.. ., LS

Balance Number : 4.e2o„21 1""1 Pipette : ^ 12a^°I'1 0•Ir( Carrier and LCS added by: 4!2
II0%Sla ta«l Witnessedby:

Comments : Cocktail - Packard Insta-Gel; vial - 20 mL poly.

A^Z ( V95045

Analyst Checked by



LOCKHEED ANALYTICAL LABORATORY
SAMPLE PREPARATION WORKSHEET FOR Tc-99 ANALYSIS ^

LAL-94-SOP-0169

Prep Start Date : 5/26/95 Matrix : Water

WorkGroun : TC-99 I_AL-0169 23139 PreD Due Date : 22-May-95

CUSTOMER PARENT
LAL ID

NO QC V1AL
LAL_^D

PLASec

tSk^7;9a1

t r8ms),.

FLASK

EMPt1

,( remsF

w^rscir

NE1 W1

1 reMs1

FLASK

^Dtiv. $31L

f raii s)

nRr,:sait

N6C:YJ

rairlaS,

Aiinuor
`VQLUN^

Ct7MM^NTS ;

L4467-6 23139DUP1 1-. DUP1 23139-01 0.1500
23139DUP1 1a 23139-02 0.1500

L4482-17 23139DUP2 2 DUP2 23139-03 0.1500
23139DUP2 2a 23139-04 0.1500

Lab Ctri Sample 23139LCS1 3::- LCS1 23139-05 0.1500
23139LCS1 3a 23139-06 0.1500

Method Blank 23139MBB 4 MBB1 23139-07 0.1500
23139MBB 4a 23139-08 0.1500

BOFBK3 L4467-6 5 SMP1 23139-09 0.1500
L4467-6 5a 23139-10 0.1500

BOFKH6 • L4482-17 6. - SMP2 23139-11 0.1500
L4482-17 Be 23139-12 0.1500

7
7a
8
86
9::. -
9a
10
10a
11
1.1
12
12a

Conc&Vol of Tracer 9816.37 m /mLp 0.1 mL Act &.:Vol of LCS 111.90 p Ci/mL; 1.0 mL f^ia"": st DA
Tracer Ref Date: .._ 01-Nov-82 LCS Ref Date 01-Se -91 St^ri 5/26/95

Tc-99 Tracer ID# 94-677-17-1 Tc-99 LCS ID# 93-474-96-1 Count Anal stt CS
Balance Number : 40020021 ( 1 Pipette : 120697 ( 1 Carrier and LCS added by: DA

119510 ( 1 Witnessed by : RS

Comments : Cocktail - Packard Insta-Gel; vial - 20 mL poly.
V95045

Analyst : L. Se,c a,a Qa DA s-/3114r Checked by



U. S. Deo,nm,m 6f Commnce
M,kc^^8ald^^e

.-:
W^wiul V umaN^

F,tnn me rccmr

Radionuclide

Radioactivity Standard

Solution ccmposition

Radioactivity concentration

Reference time

Measuring instrument

RaraBoin uncertainty

Systematic uncertainty

Tota1 uncertainty
(Random plus systematic)

Photaz-emitting impurities

Half life

nHtlvtL
THIS IS A PHOTOCOPY OF THE CERTIFICA

REC D 3/z9`
WHICH 1S 8E1NG MAfLEO T0 VOD UNDER

;EPARATE COVER.

,Wa#iuxtttX ^urwu of S#ttndartEs

(ITPr#ifictt#P

Standard Reference Material 4288

Source identification

Source description

Technetium-99

4288- $3

Liquid in PID.S borosilicate-glass
ampoule

59.31 ug of Tc(VII) as potassium
pertechnetate per gram Ja^prox-
imatly 0.001 mclar I00H 1)

'V9/O grams

3.759 x 104 gq g-1

November, 1982

Liquid-scintillation counter (2)

0.27 percent (3)

1.35 percent (4)

1.62 percent

None observed (5)

(2.111 * 0.036) x 105 years (6)

This Standard Reference Material was prepared in the Center for Radiation Research,
Nuclear Radiation Division, Radioactivity Group, Dale D. Scppes, Group Leader.

Washington, D.C. 20234
November, 1982

George A. Qrianor (Siief
Office of Standard Reference Materials

*Notes on back

186
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•I^^I1^^ . ••}

(1) The RTc04 was prepared by M.W. Heitzmann of the U.S. Food and brug Administration
from NH4Tc04 obtained from Oak Ridge National Laboratory. The solution density
is 0.998 g cta3 at 21.8°C, and the KTcO4 concentration is 0.00060 molar. The UV
spectrum of this material exhibited only the characteristic doublets at 243 and
287 nm W:A

(2) Two liquid-scintillation counters were calibrated using the method of,J.A.B.
Gibson (B,C,O). Three different radionuclides were used as the standard: 3H,
14C, and 60CO. The results obtained using the three radionuclides agreed to
within 0.32 percent. The 14C result was used for confirmation only. The -
value given here is. the unweighted mean of the 3H and 60Co results.

(3) Half the 99-percent confidence interval for the average of the 3H result and
the 60Co result. The standard deviation of the mean of the 3H result is 0.15
percent based dn 6 degrees of freedom, and the standard deviation of the mean
of the 60Co result is 0.09 percent based on 9 degrees of freedom.

(4) The systematic uncertainty is the average of that for the 3H result, 1.20
percent, and that for the 60Co result, 1.49 percent. These values are linear
sums of estimated upper limits of uncertainties due to the following:

3$_ 60CD_

a) reference material for
standard radionuclide 0.63 0.68

b) source preparation 0.07 0.17

c) theoretical model 0.30 0.20

d) gamna-ray contribution to
beta-particle detector 0.24

e) quenching 0.10 0.10 -

f) interpolation from
calibration curve 0.10 0.10

1.20 1.49

(5) The master solution from which these standards were prepared was examined with
germanium gmnna-ray spectrometers and no.impurity was found. Limits of detec-
tion as a^o of gamma-ray-emission rate to technetium-99 activity are

^1 x 10-6 between 90 and 300 keV
1 x 10-7 between 300 and 1900 keV.

(6) NBS-measured half life based on the formula Tj,a Nln(2)/A, where N is the
number of ataas, computed using an atomic mass for technetium-99 of
98.906254 f 0.000002 grams and the gravimetrically determined mass of
technetium-99, and A is the activity determined by liquid-scintillation
counting. The value reeonmended by the Oak Ridge Nuclear Data Project is
(2.13 * 0.05) x 105 yearg, (E)

# References on last page 187
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The following individuals and organizations contributed to the characterization
of this Standard Reference Material.

J.A.B. Gibson
P.tomic Energy Research Establishment
Environmental and Medical Sciences_Division
Harweil
United Kingdom

M.W. Heitzmann
U.S. Food and Drug Administration
Division of Drug Chemistry
Washington, D.C.

J.C. Leak
U.S. Food and Drug Administration
Division of Oncology and ,

Radiopharmaceutical Drug Products
Rockville, MD

For further information please contact Dr. Bert M. Coursey at (301) 921-2383.

A. Boyd, G.E., .T. Chem. Ed.. I5., 3 (1959).

B. Gale, H.J. and Gibson, J.A.B., Atomic Energy Research Establishment Report

AERE-R5067 (1965), Harwell, United Kingdom.

C. Gibson, J.A.B. and Marshall, M., Tn_Anol_ ad:at. Iso =G , 2a,
321 (1972).

D. Gibson, J.A.B., Computed counting efficiencies as a function of merit
figure for 14 beta-particle-emitting radionuclides (July, 1980). Utr- -
published data.

E. Kocher, D.C., Radioactive Decay Data Tables DOGTIC-11026, p. 108 (1981).
Available from NTIS, Springfield, VA.

4288
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t^ Ifios
ISOTOPE WEIGHT DILUTION RECORD

/ V I STIsotope: TC _ 95 Vendor:
SR14

Total Received Activity: i^ g s E y^^ Vendor ID:
"`

Sow.e
Wt. Received: _ 4.41

D.oc^^ Koa ^
NIST Traceable YlH Gert. +R 9'y

Activity in Units/g: ?i . 7 S9 X! 04 PJ$1,4 Reference Date: fl
x foc*z1- o it. a l. 3,3 -3d -I4qz
Activity converted (dpm/g):'4. 9Y13 x.io

. ; 4=4 Receive Date,' O--

Haifiife (Yrs or days) tX = Z•ll i g. S^-{^ • Receiver's

PRIMARY DILUTION: Balance wt. check done

a: Source activity: I ^ 0 i (, 2- L C- 4 dptHfQ • Of t35 - <100yr decay to prep. date)

b: Wt. of Source transfered: q. 86 9B g AA0128

Diluent used: 0. rn A) r( &1 O 14
0il a.A

c: Total diluted weight: g

d: Activity of d0ution (a•b!c): 3•7 11 Q LY*m/p rr,
/doec tz 99• S+: ^

e: Calculated density of solution: Sfo g/mL' tukHNer- -' - --^^--'-^^

e:t .1W1L.
U&e^eaDCPKtUMM

,iOarsFswft^
f: Activity by volume s(d•el: 3 S S ^^'

Na
adTcyOO^ AA0a4^

991'c Radiaaiwi ry S^aodard
Dilution Log Book ID: ^. w ^•: -CIA--- 3 S 3- 100 - 1 Araeent 3.759 : 104 se ^1

Preparation Date: !+I/6I4T, Preparer' s Name.
^ Novembc 1 , t982

3'•^^- sRM syea •.

CA[Jl'ION .0•

RADIOACI7yE - a

SECONDARY OR WORKING LEVEL DILUTION Balance wr. check aone r^r - -

Log Book ID of source being diluted: La %- 4^- 3 53 -100 - ^
^t yt L_

a: Source activity: ^ . 35 '^ ,^S1 tY. - <t00yr decay to pnp. datd

b: Wt. of Source transfared: 2• 3-1.1 ( g

Diluent u*R D.( vYl 1^ f{^ O tF

c: Total diuli'd weight: g

d: Abtivity of dikrtion (a•b/c): dpm/g

e: Calculated density of solution: g/nIL (4M HNOe - 1.1294 t.00a7 phnL)

f: Activity by volume s (d•e): ^^ 83 P C- ML dp+tflas4 rp,

Dilution Log Book ID: 1.rEL R':3 - 3 S3 -/oo -;L-

Preparer's Name: Preparation Date: dflG^3

Reviewed By :^ Review Date: (
18 2



AAM(z
SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD

11 Dilution Source Information I

Isotope:

Barcode Number

Vendor or Certificate I.D. if of Parent Standard:

Diluted Source Logbook I.D. #:

T^-99
^}Aol^^'

SQM ^aB^

o0 -I
Balance Verification?:

Diluent Used:

-Diluent: 6-1 M N 4014

•Density of diluent lg/m11: D• Qq^G g/ml

Ai+ 1f-l6-f F

a: Parent Specific Activity: ^• ^5^f ^ `T yBilg- pc,• ^MQ^

b: Amount of Source Transferred: ^^IO r^^^l3 g

c: Total amount of Dilution: / a 3,3 6 g

Ia5

H N1.Fun

d: Total Volume of Dilution: 4/A ml

e: Activity of Dilution [a • b/ cl: ^[ 1Pr pCi/g

f: Activity of Dilution ( a • b d): /9I 3/ pCi/ml

Dilution Logbook I.D. #: Q4--&'1 - (I --(

Prepared By: Preparation Date: 1 '"tl0

Reviewed By: Review Date: f 95^

the diiuant remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source

in be performed without a density conversion. If the diluent changes, a weighted proportion density conversion is necessa

190
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BETA STANDARD SOLUTION

Radionuclide Tc-99

Half Life: (2.13 t 0.05) x 105 years

Catalog No.: 7099

Souroe No.: 389-22-1

Description of Solution
a. Mass of solution:

b. Chemical form: .

c. Carrier content:

d. Density: .

Radioimpurides

Radioactive Daughters

Radionuclide Concentration

Method of Calibration

Customer: LOCKHEED ENGINEERING & SCIENCES Co.

P.O.No.: 06LAB1036

Reference Date: September 1 1991 12.00 psr.

Contained Radioactivity: 1.003 µcw

4.9929

NH4TcO4 in 0.1M NH40H

Not added

0.9974

None detected

None

0.201

Weighed aliquots of the solution were assayed using a liquid scintillation counter.

Unartainty of Meaauusment
a. Systematic uncectainty in ia-•ruzownt calibratlon: ±2.1%

b. Random uncertainty in may: ±1.09f

c. Random uncertainty in weighing(s): ±0.0R,

d. Total uncertainty at the 99% confidence level: ±3.19G

sr.n/M1 0 20•C.

µcuPS=

NIST Tracrability

This calibration is implicitly traceable to the National Institute of Shodards and Technology.

NoMs
1. Nucleu data were taken from 'Table of Isotopes'. Seventh Edition, edited by Virginia S. Shirley.

2. IPL patticipatea in an NIST measurement aseunaoe program to eatablish and m:n's'n implicit

traceability for a number of nucl9des. bned on the blind assay(and later NIST certifiation) of

Staodad Refereaoe ldstetials. (As in NRC Regulatory Guide 4.15)

^. '

ISOTOPE PRODUCTS LABORATORIFS

1M No. Keystone Street.,

Burbank, Calltarnia 91604

QUALITY CO7 L





14 l+04 / 7*=4rl
ISOTOPE WEIGHT DILUTION RECORD

Isotope: TC - ` I Vendor: Si^L

Total Received Activity: Vendor ID: -2 2- 1.

Wt. Received: g " NIST Traceab(M N Cert. # Mi^;f

Activity in Units/g: --Pr•-d^9'- 0• 2.0^^
Ce/y Reference Date : 9- !-

t^1,t S -S3

Activity converted (dpm/g): dpm/g Receive Date:_^

n n _. . 1'__ (t^.zs•QS
Halflife (Yrs or days) tK = Receiver's Name:

a30 -(QC1

PRIMARY DILUTION: Balance wt. check done

S /1 /^ ^,•'
a: Source activity: • X(O D l.^ / 0ae1/^°r(if tS 100yr decray to prep. date)

b: Wt. of Source transfered: -T' , q3 2,0 x g

Diluent used: 0. 1 H Nh0"

c: Total diluted Ln hLO- Ir fJ td

d: Activity of dilution ( aeb/c): N.16 dpm/g

e: Calculated density of solution: /y /I"t g/mL (4iN HNO, - 1.1294 t.ooo7.p/dMd

f: Activity by volume =(d•e): qqt0 PC .dpnNrnt

Dilution Log Book ID: /^-2^- ^'^ 4

Preparation Date: f!-23-92 Preparer'sName. v^

SECONDARY OR WORKING LEVEL DILUTION

Log Book ID of source being diluted: 9/ - 12-3 - qZ- I

a: Source activity: 94 I D FJ^6nL-- dpm/g * Of t% - <tOOyr decay to prep. date)

b: Wt. of Source transfered: /. o DS'-I , g

Diluent usede E7 .1 ra, 11144 aFF'

c: Total diiutofani0ht: 50,`y I g

d: Activity of ditution (aeb/c): IVi'r dpm/g

e: Calculated density of solution: 44g7a^/,,, g/mL 14M HNO6 - 1.1294 t.0007 g/mL)

f: Activity by volume 0.X^rJe1- I 9(. .8 Gr mL`

Dilution Log Book ID: 011 -aa.s I '

Preparer's Nameoe Preparation Date: ^- yZ - `( Z
192

Reviewed By : Review Date: Lt Rilo B



AA-aa4q

SECONDARY / WORKING LEVEL
STANDARD DILUTION RECORD

Isotope:

From NIST traceable standard?:

Vendor or Certificate I.D:1 of parent standard:

Diluted source logbook I.D. #:,*'

Balance verification?:

Diluent used:

'Diluent:

`Density of diluent (g/ml):

a. Parent standard activity:

b. Amount of standard transferred:

c. Total amount of dilution:

d. Activity of dilution [a * b/ c]:

Dilution logbook I.D. A':

^,
p6c

2ZS - 41-

^ . ) M Nf.^ubl-^

Prepared by:

Reviewrd by:

a8Ts9 ^

1 a As

3-q7 *- 74 -

Preparation date: o- f 7- qL

Review date: v h :/sy

7f tha Ounr nmdr ualuqd fiom IM flum wi be the IiMKfuw rcums.1Mm& wigM fdroae of& vdus YaY wu'a w be pwfamrd vhAan •

LALr91-SOP-0174
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SECONDARY / WORKING LEVEL
STANDARD DILUTION RECORD

Isotope:

From IJIST traceable standard?:

Vendor or Certificate I.D.1 ofparent standard:

Diluted source logbook I.D.

Balance verification?:

Diluent used:

7c-4q
,

^A o0 4
41-Zzs -^( -I

^ l,dt.S

q^ H I^I^uo ^

^ ^^F "°^,^"^ ^ ".x w
D3tutton

-

1

biluent:

'Density of diluent (g/mi):

a. Parent standard activity:

b. Amount of standard transfeaed:

c. Total amount of dilution:

d. Activity of dilution [a' b/ c]:

Dilution logbook I.D. M 93- 47 y - '97 '- ) I

Prepared by,qf
Preparation date: ^7' q4

^ Review date: f^^ S^s yRavi^+wed by:

'V 1M diiwat nauin ueeha^d fio^ M Aw^t wd fot dx NutSo^ ^ou^u. IMa ^ ^+y6t ldMio^ da vaYwr wil wms us be podanrd ri0wut a

APP- 2
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Lockheed Analytical La,boratory
ca
Cn

Sample Preparation Worksheet for Total Uranium (KPA) Analysis

Date Prep Statted fh< Matrix : Water
Work¢rouo Number : U TOTAL KPA LAL-0168 23131 Preo Due Date :224htav-95'`.1K t/3/v,r

CLffiNT
:-tB)-.

LAL QG ALIQUOT
-:..,, DII.UTiON, COMMBNTS' F " ^-

-
^: r y Cli^< sb z ^

,
^ate.,

C4482-8 23131DUP1 i" l o t ' -7.1'1. 1 ti. DUP 05/22/95
Lab Ctrl Sample 23131LCS1 LCS OS/22/95
Method Blank 23131MBB1 3. MB OS/22/95
L4482-8 23131MS1 4- S i 5 0•. . ^ 5 3 . MS 05/22/95
BOFKH6 L4482-8 S 5 Bechtel Haafo Inc. ^ 05/09/95

6:
7:
8:
9

I I

23
24

I:UMMCNIJ:

CCVLI eun Ji_ 44 -i.nn C ?^ -I

Amountof CCVL ' L b yla4 AtriDUltt ofLCS; ' „I ^ a L-) ,o ... l ArnoiuiC ul'MS ^-), o L
CCVActivi 5 1GS:Acltvi , l^ L41

^ ` ♦

4^1^:FiVatti7 4

CCVID# c c. r 3 q LCSID# 0 67 9is 95u, MS1D#< iolt7 asz ON) q o izA
Balance Number : 35 tzoo ^t L14 t: i(^Y Pipette Nmnber : TI R 54 $ nJ

( ) Ic19Lz7,^ (^
Sample Prep Analyst : M_^^

lAL-SS-l.0^'

Z.w. 1S`1

Tracer, LCS, & MS added by: a,„4
Witnessed by : y.,a

o^ i ^ Checked by :



WORK GRWP REPORT ( wk02)

- May 22.1995, 04:42 pa

Work Group: U TOTAL KPA L.AL-0168_23131 for Department: 12 Radiation Prep.

Created: 22-MAY-95 Due: 22-MAY-95 Operator:

.:..:^:C..^s^py.v'nv.vwn >yy^^`^tj. ^q4 :<y'^ ^ ^a,v..v yyy^^ro. vG • ^ L'yb J Sv^ ^},^,^ `W.x+W ^( G1ST^,Y:'vNS
yŷy+ V'

(y(^ ^ ]. .^ a+.^,{ ^' tAS^.
,Si.^.M^^...^.N..•.:^,y.F.S'.^..'TS.

mm

.....-.^.Y..^^..u^A...^..^A....3...^i.^'b.^v^tv^..,^

Paget

23134WPt . OUP t:4482 B '^ ^^'^ S U TOTAL KPA LJLL 0'E6$ Water WIP !f ' 22-MAY-95
23137LCSt. LCS CalYCt3^l $ae^rTe S U TOTAL KPA LAL-0168 Water WIP. U 22-MAY-95
23131MBB1 MB Method Ylsnk'^': .^. S U„7OTAt KPALlLL-0t68 Water UIP.'}t'.' 22-MAY-95
23131MSI, MS L4',^i82 S - -" S UTQTAt. KPA LAL-AS68 Water

' ^ -
WIP Et" 22-MAY-95.

L4482-8-. BeahteL Hanford, '^ ^ S U TOTAL KPA LAL4168 WaterInc . BOk'ICMG WEP 10-JUN-95 156CART-2

ComnenLa

L4482^8 ^^:.' TEMP 2
x W3

"GAMM^t;9PEC'TD^
Fxr:.
1NCt.WE Ca13T.

Page 1



RADIATION RESULTS CHECK REPORT

Number: U TOTAL KPA LAL-0168 23131

Saepit, .,,,, Parameter - .'. . ..,,,,..., .' VaLue, '-, prror.
, ...... IW , ^,, .., ,

231310UP1 Uraniun 3.08239 0.158985 0.201804

23131LCS1 Uraniun 10.2079 0.527096 0.201804

23131M881 Uraniun 0 0 0

23131MS1 Uraniue 14.636 0.755089 1.00902

L4482-8 Uranivn 3.31059 0.170834 0.201804

2"

I9P



^^6QI P

D'
WORK GROUP REPORT (wk02)

May 22 1995, 1 2:24 pa

Work Group: TRITIUN(H3) LAL-0066_23181 for Department: 12 Radiation Prep.

Created: 22-MAY-95 Due: 22-MAY-95 Operator: , .

SStlA{2,^ ^? ^..':tb..N6^'^,....^..,.:..^,E^. ĝ^¢^^,`1+,`^.f,,^.3xv^3.a^°^^°°w^.^^^^ff^.^"8R^„Si.{^..v^.0.fl^^^a.w^"'•y.i^.$^`'t^'a„'isl^N^^s'1'.^^.
'
ia`§^3+^3:`S,.T.^Q^.^^T,.,^.'^q:Y.,9^:P&„,.L,.ek'A^'i'F3?23^:rwa°^k:u:z:'

,...^. ....::, ...i:.; .. :.....:.... _.., . ' . '

P8qe;;(

231840UP1.' DUP L4882 14 S TRLTLUM(H3) tJ1L-6066 Water WIP (i' 22-MAY-95
23181GCS1:: LCS LahCtrt Sampte S TRITIUM(H3) LAL.c00b6 Water WIP U" 22-MAY-95
23181NBBt;. MB Method 8lani( "; „„,; S TRITIUNCH3) LAL-0066 Water RIP U' 22-MAY-95

i NS23181NS1 L4482 14 S TRITIUN03) LM:=0066 Water WIP 22-MAY-95,
L4482=td'^ Bechtel Hanford, Inc. BOFKH6 ,,.;^' S tAL•00G6 Water WIP 10-JUN-95 156-020

TEMP 2

3^.

n i

£ 5.^

Page i r^ 1 u



RADIATION RESULTS CHECK REPORT

lWorkgroup Number: TRITIUM(H3) LAL-0066_23181

§empEe. . . ., . . Parameter.. ,. _ . . .".Vatus. ; Error ISDA,. ,

23181DUP1 H-3 264.866 206.758 256.357

23181LCS1 H-3 2666.84 394.29 256.143

23181NBB1 H-3 -107.663 160.892 251.668

23181HS1 H-3 3945.94 469.989 255.39

L4482-16 H-3 358.866 217.Z42 257.829

214



uz
LOCKHEED ANALYTICAL LABORATORY

SAMPLE PREPARATION WORKSHEET FOR H-? ANALYSIS
SOP-0066

.Prep Start Date Matrix : Water
W„rier•,.,,im T ITII IMIH-1I I Al -Of1RR 231 R1 Preu Due Date : 22-Mav-95

CUSTOMER
ID •

PARENT
L4L IQ

NO QC VlAL^
0 .^.AL I

.

,.,"

^>istc Y
+wfr soi

..

,1 retrul<-

txnsk
EM^rr:
1 ^einei:

wErson
NETYYT:

st ef:.

Fu5K's
^()AYSIiIi

,. t 1.

unYSRif,
NETtH^

.1 r`urn't

DtSYru.Ea
s VOLUtYIE

? . Li;^

Auouor
'VO(;UN^

a,..lt.l .

1 ,MCOMMENTS
,:.. ^ -^^fr <

> ` +: F
s? :r - <..< F,FK

yL4882-16 23181DUP1 .1 23181-01 0oi U
Lab Ctrl Sam ple 23181LCS1 2 23181-02
Method Blank 23181 MBB 3 23181-03
L4482-16 23181.MS1 4 23181-04 050^{4
BOFKH6 L4482-16 5. 23181-05

6
7.
8
9
10

- 11
12
13
14
15
16
17
18
19
20
21 •
22
23
24

Conc&Vot of MS %Ack= Ctinc & Vat of LCS= 34 L Pra ` lfitaf 3{ ,:< :: C•A.
MS Ref Date -- ! LCS Ref Date :,r (D Z Statt te :" ;•<= rS ZS S

H-3 MS ID# .`:, t pt 3-41a 1^ H-3 LCS ID# tALq o'1at ^ Coun{ Aital
Balance Number : GOOZbI^ 2(o NI

1 1

Comments : Gold

Pipette : Z2op N 1
^us^ M

vial - 20 mL poly.

Analyst :

MS and LCS added by: A.SCk
Witnessed by : P-A- S/w/Ir

V95778

Checked by :
^-



LOCKHEED ANALYTICAL LABORATORY tD
SAMPLE PREPARATION WORKSHEET FOR H-3 ANALYSIS CV

SOP-0066

Prep Start Date : 5/22/95- Matrix : Water

WorkGrou : TRITIUMIH3) LAL-0066 23181 Prep Due Date : 22-May-95
CUSTOMER

ID'' ,

'

PARENT

'LALID .^

;.'

NO

*-

OC;

'^ _

i`.

VIAC:

"LALIU"

s

FLASK

+NlETS01

tOreirisi

F1.A$K

EMPTY

{gr®riiel

wpTSbIt,

tdETYti

::I i^ine

P6ASIC

fDRYSDIL

(oiema)

ORYSCIIL

NETY^T

-agrairis)

616TIL6Ep

VOLtJME

tL)

ALIQUOT

YO1l1ME

.

COMMENTS

L4882-16 23181DUP1 I DUP1 23181-01 0.01
Lab Ctrl Sample 23181LCS1 2. LCS1 23181-02 0.01
Method Blank 23181MBB 3 MBB 23181-03 0.01
L4482-16 23181 MS1 4 MS1 23181-04 0.01 1 mL MS added to
BOFKH6 L4482-16 5 SMP1 23181-05 0.01 50 mL MSS then

6 distilled.
7
8
9
10
11
12
13
14 -
15
16
17
18
19
20
21
22
23
24

Conc&Vo9 of MS '.:. 211.26 pCi/rnL; 1.0 mL Conc & Vol Of LCS 3.45 pCi/mL; 10.0 mL Pt'tl `. `n$ ^ CAS
MS Ref Date :._ 18-Jun-93 LCS Ref Date :: - 03Jun-92 Start-DOtA h , 5/22/95
H-3 MS ID# 93-474-18-1 H-3 LCS ID# 95-721-5-1 Codnt Ana st >F; ; CS

Balance Number : 40020026 () Pipette : 82200 ( 1 MS and LCS added by: CAS
4055 O Witnessed by : DA

Comments : Cocktail - Packard Ultima Gold XR; vial - 20 mL poly.
V95118

Analyst : C,^S 5'/2G /9r Checked by :



.
.{{ ^̂rp ''̂ '( ĵ-}̀[ ', _ -

\
A

^
-
^+^J •--_L̂

CERTIFICATE OF ANALYSIS

Catalog Number. PLU2-2X Lot No. 4-27U
Element and Matrix: U/HIdO^/HZO
Starting Material: Utanium.Oxide U301
Starting Material Lot Number: 12921A

DC ARC: Trace Metallic Impurities in starting material via DC ARC [40 elements checked;
onlyvalues detected are listed].

EPM

Pb
Cu
AS

Tiaceability Documentation For Solution Standard:

1. Clasncal Wtet Assay: 1.005 ppm.

3-5
5-10
3-7

Gtavimetry: Evaporate to dryness, ignite and weigh as U303.

^.

2. Instrumentation Analysis By Inductively Coupled Plasma Spectrometer[ICP]: 998 ppm
via NIST SRM 3164.

3. Balances ate cdgiaoed with NIST weight sets NJ. l91589 and #92S50, aaxrding to
N1ST aitaWr 347 3.4.1

^

SPEX cluma saunon »,dards are yuarantMd sr+e" and aoW"n 10: 0.5'x of labeled eonowntr.aon for one year from

dat• of shiprtNnt. This vaMN is tir sum of eumwative ort= asseeiebd with 64ytleai d@Wffr*waMOnW PipMU^9 and dilutlny to

final vdkxr». For 1fhN soNAiom we use hph Pudh acids. 18 impoFwe dqAM ddonzed vwlK and tripN rinsed bottlm. ,1I

9laaswan used is dap A.

Siynw by. . tt.:
AUG 94

. •- -- - ^^^ -- -- -- ®
--- - ----.-• ..,...._..._20^

SPDC INOLFRRIES. INC. 3880 PARK AVE. EDISCN. N.J. 08820 908+54W7144 FAX: 908-803-8647



Notedoo NO.
58
PRO.IECT continued From Page

SECONDARY/WORKING LEVEL
STANDARD DILUTION RECORD -

^E^

FF- Dilution Source Information 11

Isotope:

Parent Barcode Number

Vendor or Certificate I.D. # of Parent Standard:

Diluted Source Lodbook I.D. #;

Balance Verificationl:

Diluent Used:

r ^ - Na ^,-01 ^ .

.PPfX d'LG2-2X Le^ c/-27cc

clr/-477- 5-7-/

/,vHn/07

•Diluent: A//-) Tj-ace 'rie'4 / Grc.2e

Density of diluent ( g/ml): g/ml

a: Parent Specific Activity: /Q ooU.ur I L 'pE#g 9^J

b: Amount of Source Transferred: ^I-L g 46Go f' # '7 / 00 9

c: Total amount of Dilution: N14 g

d: Total Volume of Dilution: /0 O ml

,u 5 &
e: Activity of Dilution [a • b/ cl:

,
00 f3s+1g .̂ Sli7r5r

f: Activity of Dilution ( a • b d): lUU -̂pe/* nJ >Z/7/St

Dilution Logbook I.D. #: . 'f y G 77-5 ^( l

Prepared By: ^ . Preparation Date: ( 1 Ci S

Reviewed By: _ Review Date:

'If the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source

can be performed without a density conversion. If the diluent changes, a weighted proportion density conversion is necessa

zos
Signed Date Signed Date



PROJECT-__

t ^..

R
. 4 ..

Notebook No. .57
Continued From Page-^j-

-- - - --- f^?^

SECONDARY/WORKfNG LEVEL
STANDARD DILUTION RECORD - ^

11 Dilution Source Information 11

Isotope:

Barcode Number

Vendor or Certificate I.D. # of Parent Standard:

Diluted Source Logbook I.D. #:

Balance Verification?:

Diluent Used:

U !"I^t n1Nn /l/a 7ltP^

A//4

pL 4 2- 2 K Loa- q ^27G SPfX

Ir^ TNa^ fip ^/ Gs>, 1u

1 Dilution 1

•Diluent: hbws 'l^race. me )0 l Gs, 'J.

•Density of diluent (g/mq: F///^ g/ml

S//1iyr
a: Parent Specific Activity: ^aCifg-,yJ 1 Uoo _t. S /i,. L

b: Amount of Source Transferred: l L -g^ /9^^ fO 7/ 00 S'

c: Total amount of Dilution: ) oo-L -g^ 5-11714r

d: Total Volume of Dilution: lOU ml l^^/ua e^r.c Fka.E

e: Activity of Dilution !a ' b/ ci: pCi/g

^9 /A-
f: Activity of Dilution (a ' b d): /U, Oad -Pa/mt ydSJ171sr

Dilution Logbook I.D. #: T^' - Q ,^ 77- S7

Prepared By: Preparation Date: </171S/

Reviewed By: Review Date:

the diluent remains unchanged from the diiuent used for the dilution source, then a weight dilution of a volume unit source

in be performed without a density conversion. If the diluent changes, a weighted proportion density conversion is necessa

209

Signed Date Signed Date



National JTtsfttlttP of ^§tttItbflrh8 & TPr4ItIIIIIgg

TPrlifirttlP uf Anttllpis

Standard Reference Material 3164

Spectrometric Standard Solution

Uranium

Batch Code 390709

This Standard Reference Material (SRM) is intended for use in atomic absorption spectrometry, optical emission
(plasma) spectrometry, spectrophotometry, or any other analytical technique that requires aqueous standard solutions
for calibrating instruments. SRM 3164 is a single element solution prepared grnimetrieally to contain to mg/mL
of uranium with a nitric acid concentration (VM of 10 percent. The certified value is based on a gravimetric
procedure, i.e., weight per volume composition of the high-purity uranium oxide dissolved in NIST high-purity
reagents. The uncertainty listed is based on gravimctric and volumetric uncertainties of the preparation and the
effect of solvent transpiration through the contaiaer walls for one year after the bottle is removed fmm the plastic
sleeve.

Concentration
Metal (mg/mL)

U 10.00 t 0.03

Source Acid Cone. (V/V)
Purity, % Approximate

NBL-CRM 129 (99.968x) HN031 10%
(formerly SRM 950b)

Procedures for Use

Stability: This certification is valid for one year from the date of shipment from NIST provided the solutions are
kept tightly capped and stored under normal laboratory conditions. NIST will monitor the stability of representative
solutions from this SRM lot and if changes occur that invalidate this certificuion. NIST will notify purchasers.

Preparation of Working S4ndanl Solutlomt All solutions should be brought to 22 t 1•C and all glass or
plastic surfaces coming into oootaet with the snodatd must have been pmviously cleaned. A working standard
solution can be prepared from the SRM solution by serial dilution. Dilutions should be made with certified
volumetric claxi A flasks and 5 or 10 mL elan A pipes. All volumetric trattsfera of solutions should be performed
using a proven attalytical tecboiqoe. Each dilution should be acidified with an appropriate high-puriry acid and
diluted to talibtrtmd volume asiog Ligh-purity water. The stab7ity of the worting standard solutioa will depend on

the find acid aaooentrstion; aherefote, cate should be exercised to eawre that the tinil acid concentration of the
dilution claaHy sgriuoitimata that of the SRM. To achieve rtx highest aecuacy, the analyst should prepare daily

working sohtioat from 100 Mg/mL dilutions of the original SRM solution.

SRM 3164 wn ptepated by T.A. Hutler of the NIST inorgsnic Analytical Researc6 Division. Inductively coupled
plasma emission spectrometric aoalyses were made by T.A. Butler and Li. Wood.

The technical and support avects involved in the prepantion, certificsdon, and issuance of this SRM were
coordinated through the Standard Reference Materials Program by J.S. Rane.

Gaithersburg, MD 20899
October 5, 1993

Thomas E. Gills, Acting Chief
Standard Reference Materials Program
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ACsZ`t^f -

ON
HoC
Rff

Description

Measurement

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory-Las Vegas

Nuclear Radiation Assessment Division

Calibration Certificate

.r«,ro.fritium (H-3) 12.43 years

"°"'m"•°ivf'^
110 nanoa^i.• '

Nomm.Iveluml l S I n^ioampoula/ponlenumEer
2606-1

Activity of principal radionuclide

AGtirity p.r eram of this selution

®
cuns of

.towo,,,,,r..STa. June 3, 1992^

Activity of daughter radionuclide

The princb.l activity waa accempanfW at the euat.d time by

^
cwus a.r @ram

Of IM 4upMw nuClfOa

Total mass of this solution •

@rams

Method of measurement

The activity of the primary solution and this
dilution were measured,by liquid scintillation
counting.

Counting efficiencies for both standardizations
: were determined by counting solutions directly

--^gtraceable to the National Institute of Standards
:1 f Technology (NIST).

Useful Lif@
This n6anutRQ. has Mtatsd tMauelt

0
MM /i"s alnea it ..as aa.+W by EM54lV

wh..wwrwnathntek.aWa..Muanalee u..d.h.r ecember 17997971

22C



1„

Purity The manufacturer states that activities other than that of the principal nuclide
and of its daughter nuclides, if any, were estimated/known to be:

none I
less thanlt) ' equal to of the principal activity

(2) less than
of the pridcipal activityequal to

(3) I equafton of the principal activity

The activity of impurity ( 1) is not ( 2) is not ( 3) is not
included in the quoted figures of the principal activity.

Random Errors

The precision of this standard was such that the certified value of the radioactive

concentration of the principal activity had a standard error (sm) not greater than t O 4%

(The 99.7% confidence limits are given by t(sm) where t is obtained from the student t factor
for the degree of freedom ( n-1)).

The maximum uncertainty due to the assessable systematic errors (dilution, counting, and-
known uncertainty of the standard) is obtained by the separate arithmetic summation of the
positive and negative systematic error ( + S- These have been estimated not to excaed

I +2.9% or

the overall uncertainty (often called accuracy) is an estimate of the possible divergence of
the quoted result from the true value. It is a combination of random error Ct(smij at the 99.7%
confidence limits and the worst case estimate of the systematic errors (+d. -E' )
The overall uncertainty is therefore calculated on the basis of +[t(sm) +b]. -^t(sm) +a]

and is - , % of the quoted radioactive concentration. -

Decay Schemes This standardization is based on the following assumptions of the principle nuclide. its
daughter nuclides and impurities (no allowance for error in these assumptions or the
assumption of quoted half-life have been included in the statement of accuracy above).

Trititun decays 100 percent by beta emission. The
maximum energy is 18.6 Kev, the average is 5.68 Kev.

Chemical - Carrier content per gram of solution: Other components:
Composition
of Solution 100 percent H20 Barium less than 0.004 perc

Lead less than 3x10-5 perce

Preservative:

Remarks

221
Date Certificate Prepared Ju e 17

. Approval Signature Z Mtxt'



, •

°` 01 c'`' U.S. DEPARTMENT OF COMMERCE

•
National Institute of Standards & Technology

tj

_Gaithersburg, MD 20899
R,r" COaI'

S REPORT OF TRACEABILITY

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboratory

Las Vegas, Nevada

Radidnuclide Hydrogen-3

Source identification 2606-1, prepared by EMSL

Source description Liquid in 5-mL flame-sealed glass ampoule

Source mass Approximately 5.0 grams

Source composition Hydrogen-3.iri water

Reference time 0700 EST June 3, 1992

Radioactivity concentration

Expanded uncertainty

Photon-emitting impurities

Measuring instrument

Half life

Difference from NIST

'Sxu

N[ST DATA

810.5Bqg"

0.64 percent

None observed th

4ao liquid-scintillation counters
calibrated with SRM 4926D

12.43 ± 0.05 years t't

For the Director,

EMSL DATA

810.3Bqg'

4.3 percent

None observed _

Liquid-scintillation
counting

-0.05 percent (6)

Gaithersburg, MD 20899
January 1994

J.M. Robin Hutchinson, Acting Group Leader
Radioactivity Group
Physics Laboratory

eNotes on next page
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NOTES

The uncertainty analysis methodology and nomenclature used for the reported
uncertainties are based on uniform NIST guidelines and are compatible with those
adopted by the principal international metrology standardization bodies [cf., B.N. Taylor
and C.E. Kuyatt, NIST Technical Note 1129 (1993)].

(2) The combined standard uncertainty, u, = 0.32 percent, is the quadratic combination of
the standard deviation (or standard deviation of the mean where appropriate), or
approximations thereof, for the following component uncertainties:

a) 11 liquid-scintillation measurements on each of
4 vials 0.11 percent

b) gravimetric 0.05 percent
c) calibration of SRM 4926D 0.29 percent
d) background 0.00 percent _
e) half life . 0.03 percent

The expanded uncertainty, U = 0.64 percent, is obtained by multiplying uc by a coverage
factor of k = 2 and is assumed to provide an uncertainty interval of at least 95%
confidence.

(3) Overall uncertainty rcported by EMSL

(`) The limit of detection for photon-emitting impurities is:

0.08 y s''g'' for energies between 90 and 2700 keV.

(S) UnteMeyor, M.P , Coutsey, B.M., Schima, FJ., and Mann, W.B., Int. J. Appl. Radiat.
Isota, 3"11 (1980).

(6) This result demonstrates the traceability of EMSL to NIST, for this measurement, to
within five percent as specified in the appendix, Traceability Studies, of the EPA-NIST
interagency agreement of April 1976, as amended.

For further information call Larry Lucas at 301-975-5546 or Jeffrey Cessna at 301-975-5539.

2 2y



Notebook No. 7Z
PHOJECT ^l J Continued Fmm Page^

INITIAL STANDARD DILUTION RECORD

Standard Information :

Isotope: - 3 Vendor:

Activity of Standard Received: , I( uci ot-t:PI('S -^"^-

Weipht of Standard Received (p): 5 0 LAL I.D. if: 7-9

nG' sl^
Standard Activity (pCi/y): Z' • NI T Traceable 7 PS

Halflife in Years or Days: M. yrs Certificate Ai: 26 - I

Reference Date: oo ^ S 9L Receiver's Name: aM'

Date Received:

Primarv Diiution .; : , . -

Balance Verification?:

Diluent Used: f PA

9• Decay Corrected Standard Activity (pCi/g):

b. Weight of the Source Transferred (gl:

c: Total diluted weight (g):

!: Total Diluted Volume (mL)

a: Activity of Dilution by Weight (pCi/p) (a • b / c 1:

^Density of Solution (p/mi) [c / d):

: Activity of Dilution by Volume (pCi/mL) [e • f):

. Dilution Logbook I.D. +f: . C. ^ti

Prepared By: ^^[r Y(cr

Reviewed By:

Purity/Cross Check Performed By:

I
Signed Date

n

a

0

- r ^P 1 -J 1 1

eparation Date: ?jz/-aS
c• P^we3
Review Date: -2 .95

Check Date:

0 S 8^ q.f- Signed Date
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hL-)7 - wb' Notebook No. ^L

Continued From Page

SECONDARY/WORKING LEVEL

STANDARD DILUTION RECORD

Dilution Source Information

Isotope:

Barcode Number

Vendor or Certificate I.D. # of Parent Standard:

Diluted Source Logbook I.D. #:

Balance Verification?:

Diluent Used:

t-+- 3 LcS

r4 cSz99 ,

wo-1

LAI.-95- c^'I?^^ - 1

yes >
^^ ^ (uv^l ^^ 3

' Diluent:

Density of diluent (g/mU:

a: Parent Specific Activity:

b: Amount of Source Transferred:

c: Total amount of Dilution:

i: Total Volume of Dilution:

e: Activity of Dilution Ia ' b/ c1:

Activity of Dilution (a ' b / d):

Dilution Logbook I.D. #:

0. " g/ml

Z19a pci/g

71''a5•o 9

3ZOS 9

317(o ml

3• 413 pCi/g

3,a4g pCi/mi : 3^t48 L .

or^^/gL
LAL.-95-0'7Z.1 - $

Prepared By: C. ...Q Preparation Date: A/I,t/qS

Reviewed By: ^ Review Date: ^/^/Y!.96--

• If the diluent remains unchanged from the diluent used for the dilution source, then a weight dilution of a volume unit source

can be oerformed without a density conversion. If the diluent chang es, a weighted proportion density conversion is necessa

Signed

P7iOJECT

Date

Read and Understood By

Signed Date

22t
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AAo° L ^

U.S. Environmental Protection Agency
Environmental Monitoring Systems Laboretory•Las Vegas

Nuclear Radiation Assessment Division

Calibration Certificate

Description -^

'""c0ii0onYC0i Tritium (H-311 ""'''''• 12.43 vears

Mominal aflrvilY
©'

. CunH

' Mommal vCluma
Q

ml in ampCulf/pCnlf numUar 2548-1

Measurement AOtuvity of principal radionuclide

.acuimr sv ram of this taulun

11.03 II nano `°"•' of Tritium

August 10 , 1989

Activity of daughter radlonucude

The Wuncral anmryry at aceansalua0 as uN auaHa um• 6,

^
cun•s hr ram

N tM MIN1nw nuqiM

Total mass of this solution

I APPROX. 5.0
orams

Method N measuramant

The activity of the primary solution and
this dilution were measured by liquid
scintillation counting.

4. _
:$f!'iciencies were measured by counting

'° itttiona prepared from the National
19itute of Standards & Technology.

Useful Life Thd r*dNWK*b" has daita, IM"oh Q had lanith Small
• wOKOWA*w a+fL•I.v

We raalalwN IIMI IMS salnrn theuld not be used ahw

22E



Purity The manufacturer states that activities other than that.of the principal nuclide
and of its daughter nuchdes, if any, were estimatediknownto be ,' ..

(t) none ' equel to ^'Y, of the Principal activity

. (2) I less tftan
equa'i to F_%--J of the piincapal activity

(3)
less than ^^ .
equal to ' °t+ of the pnnmpat activity

The activity of impurity ( 1) is not ( 2) is not ( 3) is not •
included in the quoted figures of the prtncipal activity.

Random Errors

The precision of this standard was such that the certified value of the radioactive

concentration of the principal activity had a standard error ( sm) not greater than : FO, 2 9G

(The 99.7% confidence limits are given by t(sm) where t is obtained from the student t factor
for the degree of freedom (n-t )).

The maximum uncertainty due to the assessable systematic errors ( dilution, counting, and
known uncertainty of the standard) is obtained by the separate arithmetic summation of the
positive and negative systematic error (+ a- 61. These have been estimated not to exceed

or
^

the overall uncertainty ( often called accuracy) is an estimate of the possible divergence of
the quoted result from the true value. It is a combination of random error [tlsmi] at the 99.7%
confidence limits and the worst case estimate of the systematic errors (+b .- S"/
The overall uncertainty is therefore calculated an the basis of + [t(sm) +5]. -[t(sm) •63

and is of the quoted radioactive concentration.

Decay Schemes This standardization is based on the following assumptions of the principle nuctide. its

daughter nuclides and impurities (no allowance for arror in these assumptions or the

assumption of quoted half-life have been included in the statement of accuracy above).

Tritium decays 100 percent by beta emission. The
maximum energy is 18.6 Kev,' the average is 5.68 Kev.

Chemical fr`Irriar content per gram of solutton: Other components:
Composkion
of Solution 100 percent H20 Barium less than 0.002 per

Lead less than 2x10-5 perc,

Preservative:

Remarks

?_2;
Date Certificate Prepared AuauSt 198 %

Approval Signature 15111

/G

/^-'/'//



U.S. DEPARTMENT OF COMMERCE

NATIONAL BUREAU OF STANDARDS

GAITHERSBURG. MD 20999

REPORT OF TRACEABILITY
U.S. Environmental Protection Agency

Environmental Monitoring Systems Laboratory
Las Vegas, Nevada

Radionuclide

Source identification

Source description

Sourca mass

Source composition

Rafarenca time

Radioactivity concentration

Overall uncertainty

Beta-particle-emitting impurities
(Activities at reference tise)

Measuring instrtmaat

Haif lifs

Difference tresi NIST

Gaithersburg, !m 20899
10 May 1990

For t^aetor,

Da oppas, up Leader
Radioactivity Group
Cantar for Radiation Research

*Notes on next paga

Hydrogen-3

2548-1, prepared by F21SL

Liquid in 5-ml flame-sealed glass ampoule

Approximately 5.0 gram

Hydrogan-3 as HTa in water

0700 EST, 10 August 1989

NIST DATA

419.4 Bq s 1

1.08 pareaat(i)*

None datactad(3)

F!!SL DATA

408.1 Bq g

4.10-parcent(2)

None reported

4sp liqaid-scintillation 4wp liquid-scintillatil
countsr calibrated.uaiag counter
NIST SiQ[ 49271

12.35 t 0.01 yaarsOsf

-2.68 parcent(5)

228



As guidarnce for the proQes use of this AeQort, it
sh^ be eipha_sized that the National Saeau of
standards is canesned only with foatsri:g good
m®a..nuanents capability and aonsistex,y with the
aatiCnal meas;urenCits systso. The a•erance of
the proixt applicgti.on of that capability to the
ultimate oamimer products is the respaisibility
of each mstufacturer of theee psn&x.ta and of the
Federal segulatosy agencies.

A mntinuiaq traceabt l+ ty px+aqra in radi^.. =̂++vity
demCnsttatd, to the degsee ^^^shed by the
PeYiodic assays of c:al3brabd •ad{"•cr+vitY m4ies,
a cssti*s•sM amr etes^oe to m+;n*min the instttaeent
syst= and standasds tiamssy for ao=ab mea-
saseat. Such a pxogssm caKiot. howauas, ^eidorss
esCls and svssy metsia+asent sor the final ptvdoCt,
any mo!e than a apot ctmcIt Csi vauOh for wmty
tnchecksd item. Cuss shotild be tsiom, t3fss,doze,
not to 3uQly snch adorse^eit. The psapsrwe of
this AI- oPT is gowss-d by sectiat 200.114 of
TitL 15 of the Code Of Fedstal Asgulatiafs. 'lhese
sequlatfans mty be met if this A^port, if guotad,
is quotad in its astixety. booeepts ont of Omtrxt
may be mi.slsad ng.

?29
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NOTES

(1) Individual uncertainties have the significance of one standard deviacion
of the mean. or an approximation thereof. The combined uncertainty is
the individual uncertainties shown below added in quadrature. The -
overall uncertainty is taken to be three times'the combined uncertainty.

Source of uncertainty Uncertaintv (7.)

a) beta-•particle-emission-rate
measurements ' 0.05

b) gravimetric measurements 0.20

c) deadtime 0.01

d) background 0.02

e) detection efficiency 0.10

f) count-rate-vs-energy
extrapolation to zero energy 0.10

g) half lifa 0.05

h) beta-particle-emitting impurities 0.10

Combined uncertainty 0.36
* 3

Overall uncertainty 1.08

(2) Overall uncertainty reported by F2lSL.

(3) The limit of detection for bata-particla-amitting impurities is
0.4 ps"lg"1 for anargias greater than 20 kaV.

(4) NCRP Eaport No. 58, Second Edition (1985) p. 365.

(5) This-ziaaft daaonstratas the traceability of EMSL to MIST, for this

maaslqMMat,'to within five percent as specified in the appendix.
TracaaOiEfty Studies , of the EPA-NIST interagency agreement of

April 1976, as asandad.

For further information call Larry Lucas at (301) 975-5546 or FTS 879-5546.

^'30



_ .... ., ^ -.. ` .::_

ISOTOPE WEIGHT DILUTION RECORD

ti
2s'

Isotope: 3^ Vendor: 'ii

Total Received Activity: '175• Z AQitaa Vendor ID:^1 u,

Wt. Received: 0 q - NIST Traceable Y/ N . Cart. +f

Activity in Units/p: II •03 NAKO Reference Date : ^.-lo - ^9fi9
1' s95

Activity converted (dpm/q): 2T ^^6 le dpm/g Receive Date:^^^ ' -23"I ^1^

Halflife IYrs or days) t% : d' T 3 ^ • Receiver's Name-l"iz
1s

PRIMARY DILUTION: Balance wt . check done L%- 4^i

a: Source activity: . 244P6 - (o dpm/g • ar ts -<100yr dacay to prap. data)

b: Wt. of Source transfered: ^•^I3 7^! p 8- 10 -^I ^ C.^k^l

Diluent used: e=P^F ol^I waF,^. '& 6- fp - f9q3

c: Total diluted weight: p. -aT c.g° ^5
t

d: Activity of dUution (a•b/cl: 60 IT 17 dpm/p

e: Calculated density of solution: 00 g/mL M HNO, - 1.1294 m.ooo7 sAul.l

f: Activity by volume =(d•e): - '"^^^^"^fdpm/m6
51 • ti d ^, L 4(-__

617,71 CAUttON

Dilution Log Book 10: 7J v T(,7 - / - I

Preparation Date: v -Id ^"3 Preparer's aaR. in!

, °"°08/1
SECONDARY OR WORKING LEVEL DILUTION Balance wt, check dai .nvuoq

Log Book ID of source being diiuted:

a: Source activity: dpm/p • Of ts -<100yr dacay to prap. data)

b: Wt. of Source transfarqd: p

Diluent us^

c: Total dN"44M p

d: Activity of dttutlon (s•b/el: dpm/p

e: Calculated density of solution: p/mL aM HNO, - 1.1294 a.occ7 ymL1

f: Activity by volume =(d•el: dpm/mL

Dilution Log Book ID:

Preparer's Name: Preparation Date:

;04E

Reviewed By : Review Date:
231
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LSOTOPE SECONDARY/WORKING LEVEL DILUTIONRECORD

ISOTOPB:_^'L from NIST SOURCE, Y/ N
^^`t^m^.,t^ +^+ ^

Date•^ Preparer's Name:

Volumetri Gravimetric M (Circle One)

Pipet Check / Balance Wt. Check Done (61-^ ISaaJ

Diluted Source ID(log#): '^'J 3-z/ 7S - l- l

Diluent used: GJAV^ if the diluent remains unchanged, then a weight dilution
of a volume unit source can be perfomed withqut a
density conversion.

A: Source activity: 'qtQS 9. GAn.n4m. t. R.*Q

B: Amount of source transferred: It. 1L o 7 G u.r^ &-C2

C: Total amount of dilution: /1?a
C'r

D: Activity of dilution (A*B/C): -- Alto 9 d4en(,n, L, .a 6- ll-!3

Dilution Log Book ID:

Reviewed by: AW Date:

2 32
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DATA VALIDATION REPORT
for

200-BP-5 GROUNDWATER ROUND 3
Radiochemistry Analysis
SDG LK4482-LAS
LATA VB403.73

Bechtel Hanford Inc.

P.O. Box 969
Richland, Washington

July 27, 1995
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200-BP-5 Groundwater Round 3

Data Validation. Narrative

IIVTRODUCTION

All samples in Sample Delivery Group (SDG) LK4482-LAS (VB403.73) were validated at level C as

defined in the Data Validation Procedures for Radiochemical Analyses (WHC-SD-EN-SPP-001, Rev. 1).

The analyses were performed by Lockheed Analytical Services.

ANALYSES REQUESTED

See Table 1.

DATA QUALITY OBJECTIVES

Precision: Goals for precision were met with the exception of those items
discussed in the "Qualification Summary Table".

Accuracy: Goals for accuracy were met.

Sample Result Verification: Not applicable to snm+nary data packages that contain no raw data.

Detection Limits: Detection limit goals were met for all sample results as specified

in the Quality Assurance Program Planfor 200-BP-5 Groundwater

Operable Unit, DOE/RL 88-32, Rev. 1. with the exception ofthose

items discussed in the "Qualification Summary Table".

Completeness: The data package was 100% complete for all requested analyses.

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification of data as

unusable.

MINOR DEFICIENCIES

Minor deficiencies were identified during validation which required qualification of data as estimated.

See the "Qualification Summary Table".

40373RAD.NAR; Printed: 25-Jul-95, 3:50 pm 000002
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I ATA I n if• VFdn'3 7R

Table I
Chain-of-Custody
Analysis Request

CnGi• I KddR9_1 AR

Sample Information Anal yses Requested

SAMPLE
NO.

DATE
COLLECTED MATRIX SAF

SAMPLING
LOCATION

FIELD QC
INFO

TEMP
°C 1 2 3 4 5 6 1 7 1 8 1 9

BOFKH6 9-May-95 WATER B95-050 299-E33-12 SPLIT/BOFB90 2 X X X X X X X X X

Method References:
Analysis Method

1. Gross Alpha LAL-91-SOP-0060
2. Gross Beta LAL-91-SOP-0060

3. Plutonium-238, -239/40 LAL-91-SOP-0108

4. Strontium-90 LAL-91-SOP-0196
5. Gamma Spec (Cs-137, Co-60, Ru-106) LAL-91-SOP-0063

6. Total Uranium LAL-91-SOP-0060

7. Technetium-99 LAL-91-SOP-0169

8. Tritium LAL-9I-SOP-0066
9. Activity Scan Lab Specific

NOTES: (complete documentation of these notes can be found in the Supplemental Information Section of this report)

NOTE 1: The Rad Screen before shipment was deemed unnecessary.

Printed 7/25/95, 7:38 AM 40373DST.XLS 000003
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WHC 1993, Data Validation Procedures for Radiochemical Analyses, WHC-SD-F,TT-SPP-001, Rev. 1,

Westinghouse Hanford Company, Richland, Washington.

DOE 1994, Quality Assurance Program Planfor 200BP-5'Groundwater Operable Unit, DOE/RL 88-32,

Rev. 1, Department of Energy-Hanford, Richland, Washington.

40373RAD.NAR; Printed: 25-Jul-95, 5:47 am 000004
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GLOSSARY OF VALIDATION APPLIED QUALIFIERS (RADIOCHEMLSTRY)

Qualifiers which may be applied by data validators in compliance with the procedures herein are as

follows.

U- Indicates the constituent was analyzed for, but was not detected at a concentration above the

Minimum Detectable Activity (MDA). The concentration reported is the sample result corrected

for sample aliquot size, dilutino factors, and percent solids (in the case of solid matrices) by the

laboratory. The associated data should be considered usable for decision making puposes.

UJ- Indicates the constituent was analyzed for and was not detected at a concentration above the

Minimum Detectable Activity (MDA). Due to a quality control deficiency identified during data

validation, the result reported may not accurately reflect the sample concentration. The associated

data should be considered usable for decision making purposes.

J- lndicates a constituent was analyzed for and detected. The associated value is estimated due to

a quality control deficiency identified during validation. The data should be considered usable

for decision making purposes.

R Indicates the constituent was analyzed for and detected; however, due to an identified quality

control deficiency the data should be considered unusable for decision making purposes.

UR- Indicates the constituent was analyzed for and not detected; however, due to an identified quality

control deficiency the data should be considered unusable for decision making purposes.

00000540373RAD.NAR; Printed: 25-Jul-95, 5:47 am
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GLOSSARY OF LABORATORY APPLIED QUALIFIERS

Qualifiers which may be applied by the laboratory in compliance with applicable requirements are as

follows.
Commonly used laboratory radiochemistry qualifiers:

U- Indicates the analyte was analyzed for but not detected in the sample.

7- Indicates the value reported is estimated due to the presence of interference.

C- Indicates that the presence of high TDS in the sample required reduction of sample size which

increased the MDA.

40373RAD.NAR; Printed: 25-Jul-95, 5:47 am 000006
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Qualification Summary Table
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Qualification Summary Table

Radiochemistrv

ANALYTE TYPE

I

QUALIFIER SAMPLES DQO REASON

AFFECTED
Technetium-99 MINOR J B0FKH6 PRECISION Duplicate precision Is outside

I acceptance criteria.

Comments:
1. A matrix spike for the Technetium-99 procedure was not performed due to lack of sample. No qualification

is necessary.
2. The "U" qualifers added to the Data Summary Tables and Form Is are laboratory concentration qualifiers

to indicate that the results are <MDA and have not been applied due to a validation deficiency.

3. The MDA was greater than RDL for the uranium-total analysis of sample BOFKH6. No qualification is necessary.

Radlochemistry Field QC

ANALYTE TYPE
I
QUALIFIER FIELD QC

SAMPLES
DQO ASSESSMENT

Gross Beta FIELD SPLIT QC NONE BDFKH6/BOFB90 PRECISION Field split precision is unacceptable.

Comments:
1. Data qualification is not required based on field split precision, however field split results are noted here to alert the data

user to uncertainties in the data set during decision making processes.

000008
Printed 7/26/95, 12:33 PM 40373QLS.XLS



Data Summary Table
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RADIOCHEMISTRY
DATA SUMMARY TABLE

LATA ID#: VB403.73, HEIS P.
Date:

Matrix:

BOFKH6

9-May-95

WATER

Constituent CAS # Units Results Q

Technetium-99 14133-76-7 pCi/L 1560
Tritium 10028-17-8 pCVL 360

Gross Alpha ALPHA pCVL 2.8 C
Gross Beta BETA pCVL 883
Plutonium-238 13981-16-3 pCVL -0.035 U

Plutonium-239/240 PU-2391240 pCi/L 0.05 U
Total Strontium-90 10098-97-2 pCi/L -0.21 U

Uranium-total 7440-61-1 Ng/L 3.31
GAMMA-SCAN

Actinum-228 (Ra-228) 15262-20-1 pCi/L 9 U

Cesium-137 10045-97-3 pCi/L -7.2 U
Cobalt-58 13981-38-9 pCUL 2.7 U

Cobalt-60 10198-40-0 pCi/L 24.4
Europium-152 14683-23-9 pCi/L -13 U

Europium-154 15585-10-1 pCi/L -3 U

Europium-155 14391-16-3 pCi/L -2.6 U

Iron-59 14596-12-4 pCUL 1.9 U
Lead-212 PB-212 pCi/L 5 U
Lead-214 (Ra-226) PB-214 pCi/L 12 U
Radium-226 (Gamma) 13982-63-3 pCVL -100 U
Ruthenium-106 13967-48-1 pCi/L 10 U

U-235 (Gamma) 15117-96-1 pCi/L -7 U

Shaded areas indicate changes by the validator. 0000 1 O

7/25/95, 7:41 AM 40373DST.XLS, RADIOCHEMISTRY



Sample Results (Form I's)
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LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

Bechtel Hanford, Inc. * Richland, WA

Bechtel Hanford Project ( Project BECHTEL-HANFORD)

Client Saaple ID: BOFKH6 LAL Sample ID: L4482-8

Date Colleoted: 09-MAY-95 Date Received: 11-MAY-95

Matrix: Water Login Nuaber: L4482

SDG: LK4482

. . ....,,, .. .: .,.: . :,.: . . ... ..

Ac-228(Ra-228) 31-MAY-95 GAMMA SPEC LAL-0063 23211
-

9. 26. 41. u- pCi/L
Co-58 31-MAY-95 GAMMA SPEC LAL-0063 23211

-
2.7 5.1 8.6 w PCi/L

Co-60 31-MAY-95 GAMMA SPEC LAL-0063 23211
-

24.4 7.9 8.9 pCi/L
Cs-137 31-MAY-95 23211GAMMA SPEC LAL-0063

-
-7.2 4.0 12. w pCi/L

Eu-152 31-MAY-95 23211GAMMA SPEC LAL-0063 -13. 13. 49. w PCi/L
Eu-154 31-NAY-95 GAMMA SPEC LAL-006323211 - 3. 13. 34. pCi/L
Eu-155 31-NAY-95 GAMMA SPEC LAL-0063 23211 -2.6 6.4 19. pCi/L
Fe-59 31-NAY-95 GAMMA SPEC LAL-006323211 1.9 8.7 19. pCi/L
Pb-212 31-MAY-95 GAMMA SPEC LAL-006323211 5. 12. 16. c.^ pCi/L
Pb-214(Ra-226) 31-MAY-95 GAHMA SPEC LAL-006323211 12. 13. 18. w PCi/L
Ra-226(GAl9(A) 31-14AY-95 GAMMA SPEC LAL-0063 23211 -100 130 190 u- pCi/L
Ru-106 31-MAY-95 GAMMA SPEC LAL-006323211 10. 43. 73. w pCi/L
U-235(GANNA) 31-MAY-95 GAMMA SPEC LAL-006323211 -7. 30. pCi/L
Gross Alpha 12-JUN-95 GR ALP/BETA LAL-0060 23215 2.8 2.0 2.7 C PCi/L
Gross Beta 12-JUN-95 GR ALP/BETA LAL-006023215 883. 46. 3.1 PCi/L
Pu-238 12-JUN-95 PU-ISOTOPIC LAL-0108-23154 - 0.035 0.034 0.19 pCi/L
Pu-239/40 12-JUN-95 PU-ISOTOPIC LAL-0106 23154 0.05 0.12 0.19 '^- pCi/L
Total radio-strontiun 09-JUN-95 SR-90 LAL-0196 23179 - 0.21 0.42 0.75 +r- pCi/L
Uraniun 09-JUN-95 U TOTAL KPA LAL-0168_23131 3.31 0.17 0.20 ug/L

Page 2
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LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT-(ra01)

Bechtel Hanford, Inc.,* RichLand, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sample ID: BOFKH6 LAL Sample ID: L4482-17

Date Collected: 09-MAY-95 Date Received: 11-MAY-95

Matrix: Water Login Number: L4482

Tc-99 31-MAY-95 TC-99 LAL-0169 23139 1560 130 7.1 J, pCi/L

/
,
)
,34.5>

Page 4
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LOCKHEED ANALYTICAL SERVICES

RAD DATA REPORT (ra01)

Bechtel Hanford, Inc.'* Richtand, WA

Bechtel Hanford Project (Project BECHTEL-HANFORD)

Client Sampte ID: BOFKH6 LAL Sample ID: L4482-16

Date Collected: 09-MAY-95 Date Received: 11-MAY-95

Matrix: Water Login Nunber: L4482

x 8^`.r3C.+7 k^^11,2iLC ^w wnsg,kw,v,.CwS.^`,

'

^%'" .L &Dg ^ w nn .. ..a ra T ,e`""^"^° nu L` •s' w:a°,v^vu" 8 ^h ^_ °l,i t ^

H-3 26-MAY-95 TRITIUM(H3) LAL-0066 23181 360 220 260 pCi/L

Page 3 000014 ^



Checklist
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LATA RADIOCHEMISTRY
DATA VALIDATION CHECKLIST

VALIDATION A
.^...,.:.A,,,.xa.w.a^.:
•a33a:z:aa^;..`:% V D

ELEVEL ^ *: :« v 0

VALIDATION q WI{C-CM-5-3, Rev. 0. WHC-SD-ENSPP-001, Rev. 1
PROCEDURE:

PROJECT: 200-BP-5 ROUND 3 SDG: . LK4482-LAS

^^
AVALIDATOR: MC WEB9 A LATA NO: VB403.73 DATE: 24-Jul-95

'REVIEWER: BJ MORRI 4 LAB: LAS CASE: N/A

SAF NO: B95-050 QAPP NO: N/A SAP NO: DOE/RL 88-32,R1

ANALYSES REQUESTED

I^ fYY IYY IYY Pu-238 Y IYY
^:1 Gamma Spec U Gross Alpha ^! Gross Beta

1

i,:.l Pu-239/240 Strontium-90 i^l Technetium-99
LAL-91-SOP-0063 LAL-91-SOP-0060 LAL-91-SOP-0060 1 LAL-91-SOP-0108 LAL-91-SOP-0196 LAL-91-SOP-0169

A Uranium-total [A Tritium
LAL-9I-SOP-0168 LAL-91-SOP-0066

COMMENTS:
SAMPLE NO. MATRIX
BOFKH6 WATER

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE YES NO N/A

Is technical verification documentation present?

Is a case narrative present?

2. HOLDING TIMES YES NO NIA

Are sample holding times acceptable?

Are samples preserved correctly? ^ q

II See HOLDING TIME SUMMARY form II

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS TCJ 14V 1141H

Were instruments/detectors calibrated within one year of sample analysis?

Are initial calibrations acceptable? , q q ^

Are standards NIST traceable? q q FA

Are standards acceptable? q q ^

Comments:

40373RAD.XLS, Checklist 000016
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4. CONTINUING CALIBRATION

Background checked at proper frequency?

Background check acceptable?

Efficiency checked at proper frequency?

Efficiency check acceptable?

Calibration check standards NIST traceable?

Calibration check standards acceptable?

11 If NO(s) are checked, see CALIBRATION DATA SUMMARY form 11

5. BLANKS

Were method blanks analyzed?

Are the method blanks free of analytes?

Were method blank results acceptable?

Validation calculation/transcription checks were performed and are acceptable.

11 If NO(s) are checked, see BLANK DATA SUMMARY form 11

6. ACCURACY

Were spike samples analyzed at the proper frequency?

Are all spike sample recoveries acceptable?

Were laboratory control standards (LCS) analyzed at the proper frequency?

Are all LCS recoveries acceptable?

Was a tracer/chemical carrier added?

Was the tracer/chemical canier recovery acceptable?

Are standard sources traceable?

Are standards acceptable?

Validation calculation checks were performed and are acceptable.

11 If NO(s) are checked, see ACCURACY DATA SUMMARY form 11

7. PRECISION

Were laboratory duplicates analyzed at the proper frequency?

Are all duplicate RPD values acceptable?

Validation calculation checks were performed and are acceptable.

LATA RADIOCHEMISTRY
DATA VALIDATION CHECKLIST

YES NO N/A

q q ^1

q q

^}

^.!

q q q

q i,J

^

q q

q q

YES NO N/A

^:J q q

4J q qy

iJ q

^-y

^l

q q

^y

^!

YES NO NIA

a q q

q

}^

L_I q

q

^y

^1 q q^y

q q

q q

q q

q q

^y

q q

^y

i::.l

YES NO N/A

q^y ^y

i.J 'U

q 4_!

11 If NO(s) are.checked, see PRECISION DATA SUMMARY form 1 1

PNO-DVF-015, R2 -
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LATA RADIOCHEMISTRY
DATA VALIDATION CHECKLIST

8. FIELD QC SAMPLES
YES NO N/A

Were field QC samples (field/trip blanks, duplicates, splits, performance audit) identified?
FV-}
^1 q q

Are field/trip blank results acceptable? (see Blank Data Summary form) q q q

Are field duplicate RPD values acceptable? (see Field QC calculations) q q q

Are field split RPD values acceptable? (see Field QC calculations) q ^:! q

Are performance audit sample results acceptable? q q

y

1![

Comments: BOFKH6 Is a split with BOFB90. The split is evaluated in this package.

BOFB90 was validated in SDG W0548-QES (VB403.71).

9. REPORTED RESULTS AND DETECTION LIMITS
YES NO NIA

Are results reported for all requested analyses? ^1 q q

Are all results supported in the raw data? q q

^y

^l

Are results calculated properly? q q

^}

^I

Do MDAs meet the RDLs? q ^1 q

Validation calculation checks were performed and are acceptable. q q

^

4=.1

Comments: The MDA >RDL for the uranium-total analysis of sample BOFKH6. No qualification is necessary.

VALIDATION SUMMARY

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table.

40373RAD.XLS, Checklist 000018
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LATA RADIOCHEMISTRY
DATA VALIDATION CHECKLIST

HOLDING TIME SUMMARY

SDG: LK4482-LAS VALIDATOR: MC WEBB DATE: 24-Jul-95

PROJECT: 200-BP-5 ROUND 3 REVIEWER: BJ MORRIS LATA NO.: V8403.73

HEIS-SN
MATRIX
CODE ANALYSIS

DATE
COLLECTED

PREP
DATE

ANALYSIS
DATE

PREP
HT
da s

Required
HT
da

ANALYSIS
HT
da s

Required
HT
da

VAL
Q

BOFKH6 WATER Uranium-total 9-Ma -95 N/A 09-Jun-95 N/A N/A 31 180 NONE

BOFKH6 WATER Technetium-9 9-May-95 N/A 31-May-95 N/A N/A 22 180 NONE

BOFKH6 WATER
Pu-238
Pu-239/240 9-May-95 N/A 12-Jun-95 N/A N/A 34 180 NONE

BOFKH6 WATER Strontium-90 9-Ma -95 N/A 09-Jun-95 N/A N/A 31 180 NONE

BOFKH6 WATER Tritium 9-Ma -95 N/A 26-May-95 N/A N/A 17 180 NONE

BOFKH6 WATER Gamma Scan 9-May-95 N/A 31-Ma -95 N/A N/A 22 180 NONE

BOFKH6 WATER Gross A1 ha 9-May-95 N/A 12-Jun-95 N/A N/A 34 180 NONE

BOFKH6 WATER Gross Beta 9-May-95 N/A 12-Jun-95 N/A N/A 34 180 NONE

40373RAD.XLS, HOLD TIME 000019
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LATA RADIOCHEMISTRY
DATA VALIDATION CHECKLIST

PRECISION DATA SUMMARY

SDG: LK4482-LAS VALIDATOR: MC WEBB DATE: 24-Jul-95

PROJECT: 200-BP-5 ROUND 3 REVIEWER: BJ MORRIS LATA NO.: VB403.73

HEIS-SN ANALYTE
ORIG

RESULTS
LAB
Q

DUPE
RESULTS

LAB
Q UNITS RDL

DUPE
RPD
%

DUPE
CRDL

dif
SAMPLES
AFFECTED

VAL
Q

BOFKH6 Technetium-99 1560 2020 Ci/L 15 25.7 BOFKH6 J
BOFKH6 Cesium-137 -7.17 U 4.79 U pCI/L 1'5 4.79 NONE NONE

40373RAD.XLS, PRECISION 000020
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LOCKHEED ANALYTICAL SERVICES

RADIOCHEMISTRY ANALYTES

QC Data Summary For Duplicate Sample Analysis

Login Number: L4482

Analyte Batch
ID

Client
ID

LAL ,.
ID ..,

Date
Analyzed

Sample
Result

Error -^'
2 Sigma

puplicate
Result

' Error
^2Sigma

RER RPD . ^

Uranium 23131 BOFKH6 L4482-8 06/09/95 3.31 0.171 3.08 0.159 0.692 7.2

Tc-99 23139 BOFBK3 L4467-6 05/31/95. 45.4 8.78 50.6 9.29 1.57" 10.8

Tc-99 23139 BOFKH6 L4482-17 05/31/95 1560 128 2020 163 1.57 25.7 *

Pu-238 23154 BOFKH6 L4482-8 06/12/95 -0.0349 0.0343 -0.0527 0.103 0.129 40.6

Pu-239/40 23154 BOFKH6 L4482-8 06/12/95 0.0489 0.121 0.758 0.859 0.724 176

Total radio 23179 BOFKH6 L4482-8 06/09/95 -0.213 0.417 -0.154u- 0.43' 0.07 32.2

Cs-137 23211 BOFBK3 L4467-2 05/31/95 2.94 8.14 1.9 5.72 0.08 43

Pb-214(Ra-2 23211 BOFBK3 L4467-2 05/31/95 8.79 13.7 7.97 13.8 0.03 9.79

Cs-137 23211 BOFKH6 L4482-8 05/30/95 -7.17uL 3.96 4.79iA. 7.31 1.06 1010 *

Pb-214(Ra-2 23211 BOFKH6 L4482-8 05/30/95 12.3 4- 13.2 6.32 u. 13.9 0.22 64.2

Gross Alpha 23215 BOFKH6 L4482-8 06/12/95 2.82 1.99 3.05 1.99 0.058 7.84

Gross Beta 23215 BOFKH6 L4482-8 06/12/95 883 46.5 885 46.6 0.021 0.226

" I 1J
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RADIOCHEMISTRY SPLIT EVALUATION

LATA ID#: VB403.73 HEIS #: BOFKH6 BOFB90 RPD DIF DL
Date: 9-May-95 9-May-95 W>20% W >DL SAME

Matrix: WATER WATER S >35% S>2*DL UNITS AS
ORIGINAL SPLIT RESULTS

Constituent CAS # Units Results Q Results Q
Technetium-99 14133-76-7 pCi/L 1560 1490 4.6% 15
Tritium 10028-17-8 pCi/L 360 458 98 400
Gross Alpha ALPHA pCi/L 2.8 C 2.36 0.44 3
Gross Beta BETA pCi/L 883 206 .1T433 4
Plutonium-238 13981-16-3 pCi/L -0.035 U -0.123 U
Plutonium-2391240 PU-239/240 pCi/L 0.05 U 0.246 U
Strontium-90 10098-97-2 pCi/L ,-0.21 U -0.15 U
Uranium-total 7440-61-1 pg/L 3.31 2.99 10.2% 0.1
GAMMA-SGAN

Actinum-228 (Ra-228) 15262-20-1 pCi/L 9 U N/A
Cesium-137 10045-97-3 pCi/L -7.2 U -7.05 U
Cobalt-58 13981-38-9 pCYL 2.7 U -7.28 U
Cobalt-60 10198-40-0 pCYL 24.4 31.4 7.0 15
Europium-152 14683-23-9 pCi/L -13 U 3.13 U
Europium-154 15585-10-1 pCi/L -3 U -0.807 U
Europium-155 14391-16-3 pCi/L -2.6 U 8.88 U
Iron-59 14596-12-4 pCi/L 1.9 U -10.3 U
Lead-212 PB-212 pCYL 5 U N/A
Lead-214 (Ra-226) PB-214 pCi/L 12 U N/A
Radium-226 (Gamma) 13982-63-3 pCi/L -100 U N/A
Ruthenium-106 13967-48-1 pCYL 10 U 18.6 U
U-235 (Gamma) 15117-96-1 pCi/L -7 U N/A

EVALUATION:

1. Field duplicates are not evaluated for precision if both results are non-detect
2. If both sample results are >5*DL the RPD is used for evaluation.
3. If either sample result is <5*DL the DIF is used for evaluation.
4. Shaded values in the RPD or DIF column indicate a constituent that is outside acceptance criteria.
5. All other positive results have exhibited acceptable precision.

000022

Shaded areas indicate changes by the validator.
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Laboratory Case Narrative
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Lockheed Analytical Services

CASE NARRATIVE
RADIOCHEMICAL ANALYSES

Log-tn No.: L4482

Quotation No.: Q400000-B

SAF: B95-049
Document File No.: 0511596

BHI Document File No.:221
SDG No.: LK4482

Page4

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument calibration, initial and continuing calibration verification, quench
monitoring standards, instrument background analysis, method blanks, yield tracer,
laboratory control samples, matrix spike samples, duplicate samples.

Holding Time Requirements

All holding time requirements were met.

Chemical recoveries and MDAs, where applicable, can be found on the preparation and

calculation worksheets of the attached raw data for each method.

Analytical Method

Gamma Spectrum Analysis

The gamma spectrum analysis was performed using LAL-91-SOP-0063. All samples

were analyzed on batch #23211, which contains a method blank (MB), two duplicates
(DUP1, DUP2), and a laboratory control sample (LCS). The DUP2 for Cs-137 was out

of limits; however, since the Cs-137 DUP1 and both Pb-214 duplicates were within

limits, the data is considered acceptable. All other QC criteria were met.

Gross Alpha Beta

The gross alpha beta analysis was performed using LAL-91-SOP-0060. All samples

were analyzed on batch #23215, which contains an MB, DUP and LCS. No problems
were encountered during preparation or analysis, and all QC criteria were met.

Plutonium Isotopic

The plutonium isotopic analysis was performed using LAL-91-SOP-0108. All samples
were analyzed on batch #23154, which contains an MB, DUP and LCS. The duplicate
(sample #23154DUP1) has a poor chemical recovery and only three counts. • The

duplicate uncertainty shows that the detected value is not significantly different from

zero. No matrix spike analysis (MS) was performed due to insufficient sample. All

other QC criteria were met.

000024 ^



Lockheed Analytical Services

Strontium-90

Quotation No.: Q400000-B
SAF: B95-049

Document File No.: 0511596
BHI Document File No.:221

SDG No.: LK4482
Page5

Log-in No.: L4482

The strontium-90 analysis was performed using LAL-91-SOP-0196. AII samples were
analyzed on batch #23179, which contains an MB, DUP and LCS. During preparation,
the samples were wetashed under the heat lamp with concentrated HN03 to get rid
of the excess organic materials. This was done in the original conical planchets. After
they were dried, they were reweighed. There was insufficient sample for an MS
analysis. All other QC criteria were met.

Technetium-99

The technetium-99 analysis was performed using LAL-91 -SOP-01 69. All samples were
analyzed on batch #23139, which contains an MB, DUP1, DUP2, and LCS. The
second duplicate (DUP2) was out of limits; however, since DUP1 was within limits, the
data is considered acceptable. No matrix spike analysis was performed due to
insufficient sample. All other QC criteria were met.

Total Uranium

The total uranium analysis was performed using LAL-91 -SOP-01 68. All samples were
analyzed on batch #23131, which contains an MB, DUP, LCS and MS. No problems
were encountered during preparation or analysis, and all QC criteria were met.

Tritium

The tritium analysis was performed using LAL-91-SOP-0066. All samples were
analyzed on batch #23181, which contains an MB, DUP, LCS and MS. No problems
were encountered during preparation or analysis, and all QC criteria were met.

Yvonne M. Jacoby June 20. 1995 /L&^- /
Prepared By Date

000025 008



Chain-of-Custody Information
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Page 1 of I

Bechtel Hanford, Inc. ^^ CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST i_
Data •ILrnaruund

U 1'riority
Collector Company Contact Telephone

^ Nornwl
G.L. Kasza (509) 372-9675

Project Designation Sampling Location SAF No.

200-HP-5 Groundwater Round 3 200 East B95-049

Icx Chest No. Field Logbook No. Method of Shipment
r .1 "' ^-L • Jf Federal Express

Shipped To . Otfsite Property No. Bill of Lading/Air Bill No.

Lockheed W990 'OJZ(Dr-I-('^ci

Possible Sample Hazards/Remarks Preservation
HN03 Coo14°C Coo14°C Coo14°C NaOH HN03 Cuo14°C HCI Ctw14°C IIN03

Type of Container P/G G P P P P/G G P 1' PIG

No. of Comainer(s)
1 1 1 1 2 8 1 4 1 1

Special Handling and/or Storage
Volume

Maintainsamplesbetween2'Cand6"C. IL 500mL 250mL 500mL IL IL 500mL IL' 20mL 11-

•1 Anions (1c)- Alkalinity TDS Cyanide '2 Tritiuln Tc-99 Activity •3
P. Co, S04, . Scan -

SAMPLE ANALYSIS
N02, N03,
P04

Sample No. Matrix' Date Sampled Time Sampled

$a F " ^.t. ••^ -^ 1A)a ^ h ^ X x ^c X

t Fi^ -i w S 5 Y; /iv x

SPECIAL INSTRUCTIONS Mau.•
CHAIN OF POSSESSION Sign/Print Names

'
s = s„u

Rellnqutshed By Date^me V Dete^nlC yd I ICP Metals - to include Ca, Mg, Na, K, Fe, Mn, Si, Al, and Bi. M Metals - to include Sc (unfiltered). SC = SWiunu
'

t` 6 Sr- 9-f
n Gross Alpha; dross Belx; Pu-238,-739f240; Sr-90; Oamma Spec - to include Cs-137, Co-d0, Ru-106; so - Sul W

sl - swl e
J[ Q^ Wew9 e- . r Total Urmium. r-

f^
Re s By -ltif-- Date^me /QQ Received By Date/Tme '3 ICP Metals - to include Ca, Mg. Na, K, Fe, Mn, Si, Al, and ai. M Metak - to NGude be (flrered). eW_ pIj

^./ PN Sample onalysis for P04• N02, N03 by EPA 3W.0 Is being requested for iuformaiiun only. no CRC nS ^- 11rum tiqNs
elinquished By Date/Tme Received By Dalerrime Contnctor acknuwledges that the4R-hour hold time will not be ma. m.' um"' Liy'i&

0
T luwu

wiprwl

elinquished By Date^m Reaived By Date^me The Activity Scan is for both le numbets liued on this chain of custodaamP y t. - t.'I•x'w
v virnnFn
x - r11INf •

I LABORATORY Received By Title Datd'15me

^SHCTION ,JC^y. -^ Sl(^4S vY`rSS +^^ ^ l` y^^ ^ , a • ^.+

FINAL SAMPLE isposal Method Disposed By Date/7i111e

D)SPOSITTON



0
^
^
^
N

9.1

Lockheed Analytical Services
Sample Receiving Checklist
Client Name: ^//^.^^ .,R•//n,. Cr-1^ ..,^.a,l Job No. L. // Fifl :i Cmler tr)• b :7-1-

Page 1 of

COOLER CONAITION UPON. RECEIFT O

Temperature of cooler upon receipt: G

^•

temperature of temp. blank upon receipt:

Yes No • Commeats/Diaerepeneies

custody sealaintaet K
chain of custody preseat - ^ -

blue ice (or equiv.) preaenUfrozw

red survey completed X

SAMPLE CONDITION UPON RECEIPT

Yes No • CommeoWDlLerepaacica

all bottles labeled

samplu intact

proper container used for sample type ._

sample volume sufficient for analysis
proper pres. indicated on the COC

VOA's contain headspaee

are samples bi-phasic (if so, ind'ieate sample ID'S):

MiSCELLANEOUS ITEMS

' Yes No • CommedalDiserepeneia
samples with short holding times .,?.

f
samplca to subcontract

ADDITIONAL CObNIENTS/DISCREPANCIES

Completed by / date:

Sent to the client ( ' a): 04 Client's dgnature upon reeipt: •

Natas: oon4d the apyropt6te CSR ofaqy dbempweluw lmmedLteh• vpaa mulYt

•r:plwlo mYkn rBLbrmmltkvladlUafs YL Befktilk to the apyloyl'Yfa LSlt (JD2jJ6IdM6 ... .

Irsion 2.0 (11/11/94)
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Environmental
Restoration ERC TeamContractor

Interoffice Memorandum

TO: W. S. Thompson

corIss: D. B. Erb

N3-06 nATF: Apri121, 1995

H6-01 F11OA4o S. K. De Mers
Radiological Controls
N3-06/376-2764

,uuiecT: 1995 Round 3 sampling for 200-BP-5

Job No. 22192
w„,kr no^ n.,w^: NO
CCN: .;A
oc: xnnr-5
TSD: S;A
L'NA: 9m

SWSa CWm IY:S k..etl ) tia.Mi^p

There is no need to perform total activities prior to offsite shipment to NRC licensed labs of
samples taken from the attached list of wells.

The wells listed in the attachment were reviewed for radiological content based on the previous
4 years of sampling data. No well listed has a S activity in excess of 100,000 pCi/1
(<. t uCi/sample based on a 1 liter sample size) nor any a activity in excess of 10,000 pCi/l
(<.01 uCi/1 based on a 1 liter sample). All wells show activities < 2,000 pCi/am (< 2 nCi/gm

D.O.T. limit). The highest activity in recent samples is 17,000 pCi/1 3 and 170 pCi/l a.

Radiological monitoring during sampling will only be required if the wells are located in
radiological areas or if the wells themselves are labeled with radiological stickers.
I\4onitoring requirements for down hole work such as pump removal will be determined based on

the history of each well on a case by case basis.

skd
.

.
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DATA VALIDATION REPORT
for

200-BP-5 GROUNDWATER ROUND 3
General Chemistty Analysis

SDG LK4482-LAS
LATA VB403.73

Bechtel Hanford Inc.

P. O. Box 969
Richland, Washington

July 27, 1995
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INTRODUCTION

200-BP-5 Groundwater Round 3

Data Validation Narrative

All samples in Sample Delivery Group (SDG) LK4482-LAS (VB403.73) were validated at level "C" as

defined in the Data Validation Procedures for Chemical Analysis (WHC-SD-EN-SPP-002, Rev. 2).

The analyses were performed by Lockheed Analytical Services.

ANALYSES REQUESTED

See Table 1.

DATA QUALITY OBJECTIVES

Precision: Goals for precision were met.

Accuracy: Goals for accuracy were met.

Sample Result Verification: Not applicable to summary data packages that contain no raw data.

Detection I."nnits: Detection limit goals were met for all sample results as specified

in the Quality Assurance Program Planfor 200-BP-5 Groundwater

Operable Unit, DOE/RL 88-32, Rev. 1.

Completeness: The data package was 100% complete for all requested analyses.

MAJOR DEFICIENCIES

No major deficiencies were identified during data validation which required qualification of data as

unusable.

MINOR

No minor deficiencies were identified during data validation which required qualification of data as

estimated.

40374GNC.NAR; Printed: 25-Jul-95, 4:29 pm 000002
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Table I
Chain-of-Custody
Analysis Request

I ATA In #• VRdn373 SDG[ LK4482-LAS

Sample Information Analyses Requested

SAMPLE
NO.

DATE
COLLECTED MATRIX SAF

SAMPLING
LOCATION

FIELD QC
INFO

TEMP
°C 1 2 3 4

BOFKH6 9-May-95 WATER B95-049 299-E33-12 SPLITBOFB90 2 X X X X

Method References:
Analysis

1. Anions (F, Cl, SO4, P04, NO2, NO3)

2. Alkalinity
3. TDS
4. Cyanide

Printed 7/25/95, 4:37 PM 40373DST.XLS

Method
300.0

310.1
160.1
CLP
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WHC 1993, Data Validation Procedures for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2,

Westinghouse Hanford Company, Richland, Washington.

DOE 1994, Quality Assurance Program Planfor 200-BP-5 Groundwater Operable Unit, DOE/RL 88-32,

Rev. 1, Department of Energy-Hanford , Richland, Washington.
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GLOSSARY OF VALIDAITON APPLIED QUALIFIERS (CHEMISTRY)

Qualifiers which may be applied by data validators in compliance with the procedures herein are as

follows.

U- Indidates the compound or analyte was analyzed for and not detected in the sample. The value
reported is the sample quantitation limit corrected for sample dilution and moisture content by

the laboratory.

UJ- Indicates the compound or analyte was analyzed for and not detected in the sample. Due to a
QC deficiency identified during data validation, the associated quantitation limit is an estimate.

J- Indicates the compound or analyte was analyzed for and detected. The associated concentration

is an estimate, but the data are usable for decision making purposes.

BJ- Applied to inorganic analyses only. Indicates the analyte concentration was greater than the IDL
but less than the CRDL and is considered an estimated value.

R- Indicates the compound or analyte was analyzed for, detected, and due to an identified QC
deficiency the data are unusable.

UR Indicates the compound or analyte was analyzed for and not detected in the sample.

Additionally, the data are unusable due to an identified QC deficiency.

40374GNC.NAR; Printed: 25-Jul-95, 4:30 pm 000005
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GLOSSARY OF LABORATORY APPLIED QUALIFIERS

Qualifiers which may be applied by the laboratory in compliance with applicable requirements are as

follows. '

Commonly used laboratory general chemistry qualifiers:

U- Indicates the analyte was analyzed for but not detected in the sample.

D- Indicates a dilution was performed.

40374GNC.NAR; Printed: 25-Jul-95, 4:31 pm 000006



Qualification Summary Table
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Qualification Summary Table

General Chemistry

ANALYTE

I I
TYPE QUALIFIER SAMPLES DQO

AFFECTED

REASON

No qualifiers were added by the validator

General Chemistry Field QC
ANALYTE TYPE

I
QUALIFIER FIELD QC

SAMPLES
DQO ASSESSMENT

All FIELD QC NONE BOFKH6/BOFB90 PRECISION Field split precision is acceptable

Comments:
1. Data qualification is not required based on field split precision, however field split results are noted here to alert the data

user to uncertainties in the data set during decision making processes.

Printed 7/25/95, 4:59 PM 40373QLS.XLS 000008



Data Summary Table
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GENERAL CHEMISTRY
DATA SUMMARY TABLE

LATA ID#: VB403.73 HEIS #:
Date:

Matrix:

BOFKH6
9-May-95
WATER

Constituent CAS # Units Results Q
Total Dissolved Solids TDS mg/L 280

Chloride by IC 16887-00=6 mg/L 8.5
Fluoride by IC 16984-48-8 mg/L 0.33
Nitrate-N by IC 14797-55-8 mg/L 11

Nitrite-N by IC 14797-65-0 mg/L 0.002 U
Ortho Phosphate by IC 14265-44-2 mg/L 0.020 U

Sulfate by IC 14808-79-8 mg/L 16

Alkalinity, total ALKALINITY mg/L 110
Bicarbonate Alkalinity 188 mg/L 110
Carbonate Alkalinity 189 mg/L 10 U
Cyanide, total CYANIDE mg/L 0.034

Shaded areas indicate changes by the validator.
000010
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Sample Results (Form I's)
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LOCKHEED ANALYTICAL SERVICES

Sample Results

iClient Sample ID: B0FHIi6 Date,Collected: 09-MAY-95

]Matrix: Water Date Received: 11-MAY-95
i i

jPercent Solids: N/A

CotiS:tfiuent
° ° °

z,^. . . „ „^. ,,.. , .

unjzs

. .

Met11Cd.

., .: ,

Resutt
a

z; >,..

PJ`pjept.
Reportiny

il^aft.t

OatB`
Oualaftec^s^

° ,

Opte
AnalYZed

Y<

^ GAS
8ai^ch^lD

y3 '

-:£AS %
Sampte^t0 '

Total Dissolved Solids mg/L 160.1 280 40. 16-MAY-95 22839 L4482-5

Chloride ag/L 300.0 8.5 0.020 11-MAY-95 22732 L4482-3

Fluoride mg/L 300.0 0.33 0.10 11-MAY-95 22737 L4482-3

Nitrate-N mg/L 300.0 11. 0.020 11-MAY-95 22733 L4482-3

Nitrite-N mg/L 300.0 < 0.002 0-010 U 11-MAY-95 22734 L4482-3

Ortho Phosphate mg/L 300.0 < 0.020 0.10 U 11-MAY-95 22736 L4482-3

Sulfate mg/L 300.0 16. 0.10 11-MAY-95 22735 L4482-3

Alkalinity, total ( as CaCO3) mg/L 310.1 110 30. 16-MAY-95 22859 L4482-4

Bicarbonate Alka as CaCO3 mg/L 310.1 110 30. 16-MAY-95 22859 L4482-4

Carbonate Alka as CaCO3 mg/L 310.1 < 10. 30. U 16-MAY-95 22859 L4482-4

Total Cyanide mg/L CLP 0.034 0.020 D(1:2) 16-MAY-95 22874 L4482-6

000012



Checklist
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LATA GENERAL CHEMISTRY

DATA VALIDATION CHECKLIST

VALIDATION A B y ^^,^ ,^pg p E
LEVEL: Y

VALIDATION q WHC-CM-5-3, Rev. 0 . q WHC-SD-EN-SPP-002, Rev. 2
PROCEDURE:

PROJECT: 200-BP-5 ROUND 3 SDG: LK4482-LAS

b-ts 4-2G-9
VALIDATOR: BJ SEYMOUR LATA NO: VB403.73 DATE: 19-Jul-95

MV ALREVIEWER: BJ MORRIS LAB: LAS CASE: NIA

SAF NO: B95-049 QAPP NO: N/A SAP NO: DOE/RL 88-32,R1

ANALYSES REQUESTED

q
Anions

q
Alkakini

t
TDSj

q q

Cyanidel
310 1 160.1

COMMENTS:
SAMPLE NO. MATRIX
BOFKH6 WATER

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Yes NO NIA

Is technical verification documentation present? A j D

Is a case narrative present? A q '-+

2. HOLDING TIMES
YES NO NIA

Are sample holding times acceptable? ^:J q

II See HOLDING TIME SUMMARY form II

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS

ll i t ? q q ^Jnstrumen sWere initial calibrations performed on a

q q qAre initial calibrations acceptable?

q q qWere calibration checks performed on all instruments? .

q q qAre calibration checks acceptable?

q q qValidation calculation checks were performed and are acceptable.

11 If NO(s) are checked, see CALIBRATION DATA SUMMARY form 11

40373GNC.XLS, Checklist 000014
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LATA GENERAL CHEMISTRY
DATA VALIDATION CHECKLIST

4. BLANKS
YES NO NIA

Were laboratory blanks perf'ormed for all applicable analyses? q

q

q

q

q

qAre laboratory blank results acceptable?

q q ' ^Were preparation blanks analyzed?

q q

--

'9'Are preparation blank results acceptable?

11 If NO(s) are checked, see BLANK AND SAMPLE DATA SUMMARY form 11

5. ACCURACY
YES NO N/A

Were spike samples analyzed at the proper frequency? q

' ^

q

q

q

qAre all spike sample recoveries acceptable?

a

-

q q

^

^:Jlyzed at the proper frequency?Were laboratory control samples (LCS) an

q q qAre all LCS recoveries acceptable?

q q

(^y

^Validation calculation checks were performed and are acceptable.

11 If NO(s) are checked, see ACCURACY DATA SUMMARY form 11

6. PRECISION
YES NO NIA

Were laboratory duplicates analyzed at the proper frequency?

':j q qAre all duplicate RPD values acceptable?

q q

ĵ

^+Were MS/MSDs analyzed?

q q

^

' ^Are all MS/MSD RPD values acceptable?

q

^y -

qValidation calculation checks were performed and are acceptable. L_I

11 If NO(s) are checked, see PRECISION DATA SUMMARY form 11

7. FIELD QC SAMPLES
YES NO

I
NIA

Were field QC samples (field/trip blanks, duplicates, splits, performance audit) identified? q q

Are field/trip blank results acceptable? (see Blank Data Summary form) q q q

Are field duplicate RPD values acceptable? (see Field QC calculations) q

q

q

q

q

qAre field split RPD values acceptable? (see Field QC calculations)

q q ' ^Are performance audit sample results acceptable? -

Comments: BOFKH6 is a field split with BOFB90

The field split is evaluated in this package.

BOFB90 was validated in $DG W0548-QES (VB403.71).

40373GNC.XLS, Checklist
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8. ANALYTE QUANTITATION

LATA GENERAL CHEMISTRY

DATA VALIDATION CHECKLIST

Was analyte quantitation performed properly?

Are results calculated properly?

Validation calculation checks were performed and are acceptable.

YES NO N/A

q q

q q

q q

Comments:

9. REPORTED RESULTS AND DETECTION LIMITS

Are results reported for all requested analyses?

Are all results supported in the raw data?

Do results meet the CRDLs?

Validation calculation checks were performed and are acceptable.

Comments:

YES NO N/A

q q q

q q

^y

^y

q q

q q J

-77 7-777,

VALIDATION SUMMARY

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table.

40373GNC.XLS, Checklist 000016
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LATA GENERAL CHEMISTRY
DATA VALIDATION CHECKLIST

HOLDING TIME SUMMARY

SDG: LK4482-LAS VALIDATOR: BJ SEYMOUR DATE: 19-Jul-95

PROJECT: 2W-BPS ROUND 3 REVIEWER: BJ MORRIS LATA NO.: V8400.73

HEIS-SN
MATRIX
CODE ANALYSIS

DATE
COLLECTED

PREP
DATE

ANALYSIS
DATE

PREP
HT

(days)

Required
HT

(days)

ANALYSIS
HT
da

Requlred

NT
da

VAL
. Q

BOFKH6 WATER TDS 9-Ma N/A 16-Ma -95 N/A N/A 7 7 NONE

BOFKH6 WATER Alkalin ity 9-May-95 N/A 16-May-95 N/A N/A 7 14 NONE

BOFKH6 WATER C nide 9-May-95 N/A 16-May-95 N/A WA 7 14 NONE

BOFKHB WATER Anlons(CI,F,SO,) 9-May-95 N/A 11-May-96 N/A N/A 2 28 NONE

BOFKH6 WATER Anions (NOz,N03.P0.) 9-May-95 N/A 11-May55 N/A WA 2 2 NONE

00001(
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GENERAL CHEM FIELD SPLIT EVALUATION

LATA ID#: V8403.73 HEIS #: BOFB90 BOFKH6 RPD DIF DL
Date: 9-May-95 9-May-95 W >20% W >DL SAME

Matrix: WATER WATER S >35% S>2*DL UNITS AS

ORIGINAL SPLIT RESULTS

Constituent CAS # Units Results Q Results Q
Total Dissolved Solids TDS mg/L 266 280 5.1% 5.0
Chloride by IC 16887-00-6 mg/L 7.89 8.5 7.4% 0.5
Fluoride by IC 16984-48-8 mg/L 0.10 0.33 0.23 0.5

Nitrate-N by IC 14797-55-8 mg/L 11.8 11 0.80 2.5

Nitrite-N by IC 14797-65-0 mg/L 0.020 UR 0.002 U

Ortho Phosphate by IC 14265-44-2 mg/L 0.5 UR 0.020 U
Sulfate by IC 14808-79-8 mg/L 16 16 1.3% 0.5

Alkalinity, total ALKALINITY mg/L 102 110 7.5% 10.0

Bicarbonate Alkalinity 188 mg/L N/A 110
Carbonate Alkalinity 189 mg/L N/A 10 U
Cyanide, total CYANIDE mg/L 0.021 ',' 0.034 0.013 0.01

EVALUATION:
1. Field split is not evaluated for precision if both results are non-detect.
2. If both sample results are >5*DL the RPD is used for evaluation.
3. If either sample result is <5'DL the DIF is used for evaluation.

4. All positive results have exhibited acceptable precision.

000018

Shaded areas indicate changes by the validator.
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Laboratory Case Narrative
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Lockheed Analytical Services Log-in No.: L4482
Quotation No.: Q400000-B

SAF: B95-049
Document File No.: 0511596

BHI Document File No.:221
SDG No.: LK4482

Page2

CASE NARRATIVE
INORGANIC NON METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as

applicable: instrument tune (ICP/MS only), initial and continuing calibration verification,initial

and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP

interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike

samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements
• One water sample was received for LK4482 and prepared as batch 511 bh and

analyzed for selected analytes as requested on the chain of custody. Quality control

analysis was performed on the following sample:

Client ID LAL # Method

BOFKH6 L4482-5 DUP 160.1 TDS
L4482-3 MS, DUP 300.0 Orthophosphate, Fluoride, Chloride,

Nitrate-N, Nitrite-N, Sulfate
L4482-4 DUP 310.1 Alkalinity

L4482-6 MS, DUP CLP Cyanide

Holding Time Requirements
• All samples were analyzed within the specified holding time.

Method Blanks
• The concentration levels of all the requested analytes in the method blank were below

the reporting detection limits.

Internal Quality Control
• All Internal Quality Control were within acceptance limits.

Kay McCann May 18, 1995

DatePrepared By

000020
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Chain-of-Custody Information
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Page I nl 1Bechtel Hanford, Inc. ^^ CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST _
Dutn'ILnutuund

Collector Company Contact Telephone
El Priority

G.L. Kasza (509) 372-9675 N Nurnwl

Project Designa6on Sampling Location SAP No.
200-BP-5 Groundwater Round 3 200 East B95_049
Ice Chest No. Field Logbook No. Method of Shipment

I ^ ^L • /J Federal Express
Shipped To Offsite Propetty No. Bill of Lading/Air Bill No.
Lockheed IILq .r-I O-OaO^'' I-C,^e1 r^ (104l01^`^°/( I
Possible Sample Hazards/Remarks

Preservation
HN03 Caol4°C Coo14°C Cool4°C NaOH HN03 Cuu14°C FICI Ctw14°C HNO3

Type of Container
P/G G P p p P/G G P 1' P/G

No. of Container(s).
I I 1 1 2 8 1 4 1 1

Special Handling and/or Storage
Maintain samples between20C and 6'C.

Volume
IL SUOmL 250mL 500mL IL IL 500mL IL - 20mL IL

*1 Antone (1c)- Alkalinity TDS Cyanide *2 Trltium To-99 Activity *3
P, Co, a04,

Sean
SAMPLE ANALYSIS N02, N03,

P04

Sample No. Matriz* Date Sampled Time Sampled

F fK U, •'F ^ 1/U c- '\ ^^ X x X

aFK wi ^ S'S Yi l^^ x

CHAIN OF POSSESSION Sign/Print Names
SPECIAL INSTRUCTIONS M°uu^

s - suli
Relinquished By Datel'Hnle v - Date^nle SI(9il) *1 ICP Men4 - to incNde Ca, Mg, Na, K. Fe, Ma, SI, Al, and Bi. AA Menl: - In mclude Sc (unflkred). SE - Sd'uiqu

A ^ ' `1J
^' 9'f

*2 Oma Alpha; Urore Beu; Pu-235;239/1A0; Sr-90; Oamma Spec - to utclude C[-137, CofiO, Ru•106; - SO - SuIGI^
J[

^^ y
6.//T r Tueil Urauium. 5L - SlWgc

RC - Hy : Date/t"ulte /Q(J

J

Received By Dale/Hme *3 ICP Metals - to include Ca, Mg, Na, K, Fe, Mn, Si, Al, and B1. AA Meu4 - to include Sc (fiaered). p
LL

wacr

PN '/^_ A- Air

elin uished D Date^meq Y Received H DatC^meY
^°^PI° a^^Yais far P01, N02, N03 by EPA 300.0 Is behrg requrnd for mfarmadoo only: The ERC Us - Dnmi Sulim

ub
L L

Cwtneturr arlmowledgee Nal she 48-Aaur hold time will not be met. q
- Tuwcr

wl - wipc
elinquished By Date^me Received By Date^me The Acdv Sean is for both gamEe rtumbert futM at this chain of eun'Y P °dY• L- L'yu'W

V - v°g°aum
x -OaKr•

I LABORATORY
SECTION

Title Date^meReeei By

-

^(//^

^

^^

N`,-v^ Sa d't e,e. 5^,> ... -^ s"l(-4S vYyS

FINAL SAMPLE isposal Method - Disposed By - Datemme
DISPOSII7ON •



END OF PACKAGE
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'lAkLos Alamos Technical Associates, Inc.

8633 Gage Hfvd- / Kennewlck. WA 99336/Telephone (509) 783-4389 /FAX (508) 783-9661

July 27, 1995
LATA95-153

Ms. Joan Kessner
Bechtel
345 Hills
Richland, WA 99352

4:v
^

Copy
bill

\1
au

Subject: VB403.73, SDG LK4482-LAS

Dear Ms. Kessner:

Attached is the data validation report for analytical results for 200-BP-5

Groundwater Round 3, (SDG LK4482-LAS). The package was received by

Los Alamos Technical Associates on July 10, 1995.

If you have any questions, please feel free to contact me.

Sincerely,

-Yv1^yL,.- C -t ,&v

Marsha C. Webb
Deputy Project Manager

Attachment

cc: Jeanette Duncan, CH2M Hill
Don Smith, LATA
VB403.73
MCW/lb

cs
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DATA VALIDATION REPORT
for

200-BP-5 GROUNDWATER ROUND 3
Metals Analysis
SDG LK4482-LAS
LATA VB403.73

Bechtel Hanford Inc.

P.O. Box 969
Richland, Washington

July 27, 1995
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200-BP-5 Groundwater Round 3

Data Validation Narrative

INTRODUCTION

All samples in Sample Delivery Group (SDG) LK4482-LAS (VB403.73) were validated at level "C" as

defined in the Data Validation Procedures for Chemical Analysis (WHC-SD-EN-SPP-002, Rev. 2).

The analyses were performed by Lockheed Analytical Services.

ANALYSES REQUESTED

See Table 1.

DATA QUALITY OBJECTIVES

Precision: Goals for precision were met.

Accuracy: Goals for accuracy were met with the exception of those items

discussed in the "Qualification Summary Table".

Sample Result Verification: Not applicable to snmmary data packages that contain no raw data.

Detection Limits: Detection limit goals were met for all sample results as specified

in the Quality Assurance Program Planfor 200-BP-5 Groundwater

Operable Unit, DOE/RL 88-32, Rev. 1.

Completeness: The data package was 100% complete for all requested analyses:

MAJOR

No major deficiencies were identified during data validation which required qualification of data as

unusable.

MINOR

Minor deficiencies were identified during validation which required qualification of data as estimated.

See the "Qualification Summary Table".

00000240373MTL.NAR; Printed: 25-Jul-95, 9:46 am



Table I
Chain-of-Custody
Analysis Request

ATA ID #: VB403_73 SDG: LK4482-LAS
Sample Information Analyses Requested

SAMPLE
NO.

DATE
COLLECTED MATRIX SAF'

SAMPLING
LOCATION

FIELD QC
INFO

TEMP
°C 1 2 3 4

BOFKH6 9-May-95 WATER 895-049 299-E33 12 S lit w/ BOF690 2 X X
BOFKH7 9-Ma -95 WATER B95-049 299-E33-12 S lit w/ BOF891 2 X X

Method References:
Analysis

1. ICP Metals (Ca, Mg, Na, K, Fe, Mn, Si, Al, Bi) Unfiltered
2. ICP Metals (Ca, Mg, Na, K, Fe, Mn, Si, Al, Si) Filtered
3. Selenium (Unfiltered)
4. Selenium (Filtered)

Method
CLP
CLP
CLP
CLP

Printed 7/25195, 10:53 AM 40373DST.XLS 000003
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WHC 1993, Data Validation Procedun?s for Chemical Analyses, WHC-SD-EN-SPP-002, Rev. 2,

Westinghouse Hanford Company, Richland, Washington.

DOE 1994, Qualfty Asszorme Progrran Plnnfor 200BP-5 Groundwater Operable Unit, DOE/RL 88-32,

Rev. 1, Department of Energy-Hanford, Richland, Washington.
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GLOSSARY OF VALIDAITON APPI IED QUAi UmRS (CHEMLSTgY)

Qualifiers which may be applied by data validators in compliance with the procedures herein are as

follows.

U- Indicates the compound or analyte was analyzed for and not detected in the sample. The value

reported is the sample quantitation limit corrected for sample dilution and moisture content by
the laboratory.

UJ- Indicates the compound or analyte was analyzed for and not detected in the sample. Due to a

QC deficiency identified during data validation, the associated quantitation limit is an estimate.

J- Indicates the compound or analyte was analyzed for and detected. The associated concentration

is an estimate, but the data are usable for decision making purposes.

BJ- Applied to inorganic analyses only. Indicates the analyte concentration was greater than the IDL

but less than the CRDL and is considered an estimated value.

R- Indicates the compound or analyte was analyzed for, detected, and due to an identified QC

deficiency the data are unusable.

UR- Indicates the compound or analyte was analyzed for and not detected in the sample.

Additionally, the data are unusable due to an identified QC deficiency.

40373MTL.NAR; Printed: 17-Jul-95, 1:59 pm 000005



GLOSSARY OF LABORATORY APPLIED QUAi arFIEriS

Qualifiers which may be applied by the laboratory in compliance with applicable requirements are as

follows.

Commonly used laboratory metals (inorganic) qualifiers:

U- Indicates the analyte was analyzed for but not detected in the sample.

B- Indicates the analyte concentration is less than the CRDL but greater than the IDL.

E- Indicates the value reported is estimated due to the presence of interference.

M- Indicates duplicate injection precision criteria were not met during graphite furnace (GFAA)
analysis.

N- Indicates spiked sample recovery was not within the control limits.

S- Indicates the reported value was determined by the Method of Standard Additions (MSA).

W- Indicates post-digestion spike for GFAA analysis is outside control limits and the sample

absorbance is less than 50% of the spike absorbance.

Indicates duplicate analysis was not within control limits.

-+,- Indicates the correlation coefficient (r) for the MSA was less than 0.995.

40373MTL.NAR; Printed: 17-Jul-95, 1:59 pm 000006



Qualification Sununaty Table

40373MTL.NAR; Printed: 17-Jul-95, 1:59 pm 000007



Qualification Summary Table

Inor anics Metals
ANALYTE TYPE

I I
QUALIFIER SAMPLES DQO REASON

AFFECTED

Bismuth MINOR BJ B0FKH7 ACCURACY Matrix spike recovery is outside

I acceptance criteria.

Inoroanics (Metals) Field QC
ANALYTE TYPE QUALIFIER FIELD QC DQO ASSESSMENT

SAMPLES
ALL FIELD QC NONE BOFB90/BOFKH6 PRECISION Field split precision is acceptable.

BOFB91/BOFKH7

Comments: -
Data quafification is not required based on field split precision, however, field split results are summarized

here to alert the data user to uncertainties in the data set during decision making processes.

Printed 7/25/95, 9:28 AM 40373QLS.XLS 000008



Data Summaty Table
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METALS
DATA SUMMARY TABLE

LATA ID#: VB403.73 HEIS #:
Date:

Matrix:

BOFKH6
9-May-95
WATER

BOFKH7
9-May-95
WATER

Constituent CAS # Units Results Q Results Q

Aluminum 7429-90-5 mg/L 0.057 U 0.057 U

Bismuth 7440-69-9 mg/L 0.001 U 0.0014 BJ

Calcium 7440-70-2 mg/L 34 34

Iron 7439-69-6 mg/L 0.17 0.019 B

Magnesium 7439-95-4 mg/L 10 10

Manganese 7439-96-5 mg/L 0.002 U 0.002 U

Potassium 7440-09-7 mg/L 8.8 8.2

Selenium 7782-49-2 mg/L 0.003 U 0.003 U

Silicon 7440-21-3 mg/L 28 26

Sodium 7440-23-5 mg/L 24 23

Shaded areas indicate changes by the validator.
000010
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Sample Results (Form I's)
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TOTAL METALS RESULTS

Client.Sam le ID: BOFKH6 '' " Date Collected: :Q5-09 95 Maxc water

LAL Batch ID(s): 511 bhT Date Received: 05=11-95

Constituents Method
Concentration,

On !L)
IDL

(m !L):^
RDL

(rti'ILl
)70ta

Q'ualifier(s)
Date

: ,Anal zed
LAL.

:'. ID

Aluminum CLP <0.057 0.057 0.20 U 06-20-95 L4482-2

Bismuth CLP <0.001 0.001 0.005 U 06-28-95 L4482-2

Calcium CLP 34 0.056 5.0 06-20-95 L4482-2

Iron CLP 0.17 0.010 0.10 06-20-95 L4482-2

Magnesium CLP 10 0.057 5.0 06-20-95 L4482-2

Mang anese CLP <0.002 0.002 0.015 U 06-20-95 L4482-2

Potassium CLP 8.8 0.363 5.0 06-20-95 L4482-2

Selenium CLP <0.003 0.003 0.005 W 06-19-95 L4482-2

Silicon CLP 28 0.012 0.10 06-22-95 L4482-2

Sodium CLP 24 0.041 5.0 06-20-95 L4482-2

Comments:

^ , .^; . .

000012
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DISSOLVED METALS RESULTS

Client Sam le 1D: BOFKH7 Date Coileated: 05 09 95 Matrix. itered:'Water.

LAL Batch ID(s): 511 bhD Date Received: 05-11=95

Cbnstituentsi Method
Concentration

(m !L)
IDL

(mg(L}
RDG ,:

tmg(Ll
Data

nualifier(sl
Date

Attalyzed `
LAG
ID

Aluminum CLP <0.057 0.057 0.20 U 06-16-95 L4482-21

Bismuth CLP 0.0014 0.001 0.005 -841 ^ 06-28-95 L4482-21

Calcium CLP 34 0.056 5.0 06-16-95 L4482-21

Iron CLP 0.019 0.010 0.10 B 06-16-95 L4482-21

Magnesium CLP 10 0.057 5.0 06-16-95 L4482-21

Manganese CLP <0.002 0.002 0.015 U 06-16-95 L4482-21

Potassium CLP 8.2 0.363 5.0 06-16-95 L4482-21

Selenium CLP <0.003 0.003 0.005 W 06-17-95 L4482-21

Silicon CLP 26 0.012 0.10 06-22-95 L4482-21

Sodium CLP 23 0.041 5 .0 06- 16-95 L4482-21

^' Comments: .

^^sf

000013
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LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

VALIDATION A B
S;:-CS\^G+`^

^x
LEVEL:

VALIDATION q Wf{C-CM-5-3, Rev. 0 . WHC-SD-EN-SPP-002, Rev. 2
PROCEDURE: 77-777777.7.

PROJECT: 200-BP-5 ROUND 3 SDG: LK4482-QES

^$ 4VALIDATOR: BJ MORRIS ^ LATA NO: VB403.73 DATE: 17-Jul-95

REVIEWER: MC WEBB n^ LAB: QES CASE: N/A

SAF NO; B95-049 QAPP NO: N/A SAP NO: DOE/RL 88-32,R1

ANALYSES REQUESTED

q
I CP

ft e q q
ICP

ei q
Selenium

Un er d Unfiltered er dF Filtered
CLP CLP CLP CLP

SAMPLE NO. MATRIX SAMPLE NO. MATRIX
BOFKH6 WATER BOFKH7 WATER

1. DATA PACKAGE COMPLETENESS AND CASE NARRATIVE
Ye5 NU NIA

^9 q qIs technical verification documentation present?

'D q qIs a case narrative present?

2. HOLDING TIMES
YES NO N/A

q q UAre sample holding times acceptable?

See HOLDING TIME SUMMARY form

3. INSTRUMENT PERFORMANCE AND CALIBRATIONS -

q q qWere initial calibrations performed on all instruments?

q q 11Are initial calibrations acceptable?

q q j'Are ICP interference checks acceptable?

q q

-̂

^:=llWere ICV and CCV checks performed on all instruments?

q q ' +Are ICV and CCV checks acceptable?

bl q q

-

qValidation caiculatioh checks were performed and are accepta e.

If NO(s) are checked, see CALIBRATION DATA SUMMARY form

40373MTL.XLS, Checklist
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LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

4. BLANKS YES NO N/A

Were ICB and CCB checks performed for all applicable anaiyses? q q q

Are ICB and CCB results acceptable? ^! q ^:J^

Were preparation blanks analyzed? U q q

Are preparation blank results acceptable? I;ft! q q

II If NO(s) are checked, see BLANK AND SAMPLE DATA SUMMARY form II

5. ACCURACY YES NO N/A

Were spike samples analyzed at the proper frequency? ^J q q

Are all spike sample recoveries acceptable? q q q

Are all elements spiked at an appropriate level? q q ^.I

Was a post digestion spike analyzed? q ^1 q

Are all post digestion spike recoveries acceptable? q q

^

^..I

Were laboratory control samples (LCS) analyzed at the proper frequency? q q

Are all LCS recoveries acceptable? q q 4:.1

Validation calculation checks were performed and are acceptable. q D ^.1

If NO(s) are checked, see ACCURACY DATA SUMMARY form

6. PRECISION
YES NO N/A

Were laboratory duplicates analyzed at the proper frequency? q q 4_I

Are all duplicate RPD values acceptable?

^y

U q q

Were MS/MSDs analyzed? q q

^y

::J^

Are all MS/MSD RPD values acceptable? q q

^

^:J

Were ICP serial dilution samples analyzed at the proper frequency? q q

^y

J^

Are all ICP serial dilution %D values acceptable? q q

^

1.:.1

Validation calculation checks were performed and are acceptable. q q

^

^:^!

11 If NO(s) are checked, see PRECISION DATA SUMMARY form * 11

40373MTL.XLS, Checklist 000016
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LA TALS)

DATA VALIDATION CHECKLIST

7. FIELD QC SAMPLES
YES NO N/A

Were field QC samples (field/trip blanks, duplicates; spiits, performance audit) identified?
rv--i

q

q

q

q

qAre field/trip blank results acceptable? (see Blank Data Summay form)

q q qAre field duplicate RPD values acceptable? (see Field QC evaluation)

q q qAre field split RPD values acceptable? (see Field QC evaluation)

q q qAre performance audit sample results acceptable?

Comments: BOFKH6 is a field split with BOFB90.

BOFKH7 is a field split with BOFB91.

BOFB90 and BOFB91 were validated in SDG W0548-QES (VB403.71).

8. FURNACE AA QUALITY CONTROL
YES NO N/A

Were duplicate injections required? ^1 q

^

^:.1

Are all duplicate Injection %RSD values acceptable? q

q ^1Were anaiyticai spikes required?

q q 4==1Are all analytical spike recoveries acceptable?

q q qWas MSA required?

A l q q

^y

^ !re al MSA results acceptable?

q

.

qValidation calculation checks were performed and are acceptable. ^l

Comments:

9. REPORTED RESULTS AND DETECTION LIMITS
YES

q

NO

q

N/A

qAre results reported for all requested analyses?

q q ' ^Are all results supported in the raw data?

q q

^-

i=1Are results calculated properly?

D

^

4^1 q

^}

1^o results meet the CRDLs?

q q

}^

iJValidation calculation checks were performed and are acceptable.

Comments:

VALIDATION SUMMARY

For deficiencies (major and minor) and comments, please refer to the Qualification Summary Table.

40373MTL.XLS, Checklist
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LATA INORGANIC (METALS)
DATA VALIDATION CHECKLIST

HOLDING TIME SUMMARY

SOG: LK4482-LAS VALIDATOR: BJ MORRIS DATE: 17-Jul.96

PROJECT: 20D-BPS ROUND 3 REVIEWER: MC WEBB LATA NO.: V8403.73
PREP Required ANALYSIS Required

MATRIX DATE PREP ANALYSIS HT HT HT HT VAL
HEIS-SN CODE ANALYSIS COLLECTED DATE DATE (days) (days) (days) da Q

BOFKH6 WATER Aluminum 9-May-95 N/A 16Jun-95 N/A WA 38 180 NONE

Calcium
Iron
Magnesium
Manganese
Potassium
Sodium

BOFKH6 WATER Bismuth 9-May-95 N/A 28.JunJ5 N/A N/A 50 180 NONE

BOFKH6 WATER Selenium 9-May-95 N/A 17-Jun-95 N/A N/A 39 180 NONE

BOFKH6 WATER Silicon 9-May-95 N/A 22-Jun-95 N/A N/A 44 180 NONE

BOFKH7 WATER Aluminum 9-May55 N/A 20Jun39 N/A H/A 42 180 NONE

Calcium
Iron
Magnesium
Manganese
Potassium
Sodium

BOFKH7 WATER Bismuth 9-May55 N/A 28•JunJ5 N/A N/A 50 180 NONE

BOFKH7 WATER Selenium 9-May-95 N/A 19.Jun^95 N/A N/A 41 180 NONE

BOFI0i7 WATER Silicon 9-May-95 N/A 22Jun-95 N/A N/A 44 180 NONE

000018
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LATA INORGANIC (METALS)

DATA VALIDATION CHECKLIST

ACCURACY DATA SUMMARY

SDG: LK4482-LAS VALIDATOR: BJ MORRIS DATE: 17-Jul-95

PROJECT: 200-BP-5 ROUND 3 REVIEWER: MC WEBB LATA NO.: V6403.73

PERCENT RECOVERY %R

EIS-SN NALYTE ESULTS
Lab
0

Actual
Spiking
Level

Minimum
Required
Spiking
Level ifference

Matrix
Sp ike

Matra
Spike

Du I'icate

Post
Digestion
Sp ike

Laboratory
Control
Standard AMPLES AFFECTED

VAL
Q

BOFKH6 Silicon 28.27 2.0 7.0675 -5.0675 NR NONE NONE

BOFKH7 Silicon 26.05 2.0 6.5125 -4.5125 NR NONE NONE

BOFKH7 Bismuth 0.0014 0.20 0.00035 0.19965 27.4% BOFKH7 BJ

NOTES:
(1) A negative number In the difference column Indicates the spiking level for that element was not 25% of the sample concentration.

The CLP method does not require qualificatlon of sample data when this occurs.
(2) NR = not reported

000019
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METALS QC DATA SUMMARY
For Matrix Spike Sample Analysis

A lT sesnaC.Sam le>:f

Client [kt ! Sp^ka Samp)e Spike
Sample

.
Samp)e Date Result

,,
Result : ^IkBded E°^3 Data `

C,onstrtueiif: , ; ID - • IR, , ' A.nalyzed ;;(m /L) -! `° fin !tJ ° ttn lU BeapVe . ,?Q4alifier

Aluminum BOFKH6 L4482-2 06-20-95 2.184 <0.057 2.0 109

Bismuth BOFKH6 L4482-2 06-28-95 0.1810 <0.001 0.20 91

Calcium BOFKH6 L4482=2 06-20-95 140.3 33.91 100 106

Iron BOFKH6 L4482-2 06-20-95 1.284 0.1736 1.0 111

Magnesium BOFKH6 L4482-2 06-20-95 65.13 10.40 50 109

Manganese BOFKH6 L4482-2 06-20-95 0.5374 <0.002 0.50 107

Potassium BOFKH6 L4482-2 06-20-95 63.66 8.830 50 110

Selenium BOFKH6 L4482-2 06-19-95 0.0117 <0.003 0.010 117

Silicon BOFKH6 L4482-2 06-22-95 29.14 28.27 2.0 a

Sodium BOFKH6 L4482-2 06-20-95 134.6 24.49 100 110

"a" - The matrix spike recovery is not reported. The sample concentration was greater than four times the spiking level.

COMMENTS:
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METALS QC DATA SUMMARY
For Matrix Spike Sample Analysis

...LAL Batch':ID(s): 511 bhD

QCSem le Ansl Ises

onstituent'

Client
Sample

ID

LAL: ;
Sample

ID
Date

Analyzed

Matnx
Spike
Result

^ ^iim !L) ^

5ampte .
Result
(m fU '

5p^ke'
Added

: fm /W
(%)

^Recove '
Data

Qualifier

Aluminum BOFKH7 L4482-21 06-16-95 1.926 <0.057 2.0 96

Bismuth BOFKH7 L4482-21 06-28-95 0.05613 0.0014 0.20 N

Calcium BOFKH7 L4482-21 06-16-95 133.4 33.68 100 100

Iron BOFKH7 L4482-21 06-16-95 1.036 0.0186 1.0 102

Magnesium BOFKH7 L4482-21 06-16-95 59.90 10.10 50 100

Manganese BOFKH7 L4482-21 06-16-95 0.5043 <0.002 0.50 101

Potassium BOFKH7 L4482-21 06-16-95 55.56 8.164 50 95

Selenium BOFKH7 L4482-21 06-17-95 0.0109 <0.003 0.010 109

Silicon BOFKH7 L4482-21 06-22-95 27.29 26.05 2.0 a

Sodium BOFKH7 L4482-21 06-16-95 117.6 22.74 100 95

COMMENTS:
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METALS FIELD SPLIT EVALUATION

LATA ID#: VB403.73 HEIS #: BOFB90 HEIS #: BOFKH6 RPD DIF DL

Date: 9-May-95 Date: 9-May-95

Matrix: WATER Matrix: WATER Ng/L Ng/L

ORIGINAL SPLIT

Constituent CAS # Units Results Q Units Results Q
Aluminum 7429-90-5 pg/L 23.4 U mg/L 0.057 U

Antimony 7440-36-0 Ng/L 26.3 U mg/L N/R
Arsenic 7440-38-2 pg/L 1.4

1
J mg/L N/R

Barium 7440-39-3 Ng/L 87.4 B mg/L N/R

Beryllium 7440-41-7 pg/L 0.60 U mg/L N/R

Cadmium 7440-43-9 Ng/L 2.4 Vj, mg/L N/R
Calcium 7440-70-2 Ng/L 30400 mg/L 34 11.2% 5000
Chromium 7440-47-3 pg/L 4.7 U mg/L N/R

Cobalt 7440-48-4 pg/L 3.4 U mg/L N/R

Copper 7440-50-8 pg/L 9.8 U mg/L N/R
Iron 7439-89-6 pg/L 128 mg/L 0.170 42 100

Lead 7439-92-1 pg/L 0.80 J mg/L N/R
Magnesium 7439-95-4 pg/L 9280 ^,L mg/L 10 720 5000
Manganese 7439-96-5 pg/L 3.4 B mg/L 0.002 U 3.4 15.0
Nickel 7440-02-0 pg/L 15.4 U mg/L N/R
Potassium 7440-09-7 pg/L 6920 Z(._ mg/L 8.8 1880 5000

Selenium 7782-49-2 pg/L 1.1 U mg/L 0.003 U
Silver 7440-22-4 pg/L 4.1 U mg/L N/R

Sodium 7440-23-5 pg/L 21100 ^J,". mg/L 24 2900 5000

Thallium 7440-28-0 pg/L 0.90 U mg/L N/R
Vanadium 7440-62-2 pg/L 18.1 B mg/L N/R
Zinc 7440-66-6 pg/L 12.5 .U mg/L N/R
Cyanide CYANIDE Ng/L 20.7 ,:J- mg/L N/R

Silicon 7440-21-3 pg/L 26000 mg/L 28 7.4% 100

Bismuth 7440-69-9 Ng/L 46.4 U mg/L 0.001 U
'NR' = Not Requested

EVALUATION:
1. Field duplicates are not evaluated for precision if both results are non-detect.
2. If both sample results are >5*DL the RPD is used for evaluation.
3. If either sample result is <5*DL the DIF is used for evaluation.
4. All positive results have exhibited acceptable precision.

t l f t

Shaded areas indicate changes by the validator.
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METALS FIELD SPLIT EVALUATION

LATA ID#: VB403.73 HEIS #: BOFB91 HEIS P. BOFKH7 RPD DIF DL

Date: 9-May-95 Date: 9-May-95
Matrix: WATER Matrix: WATER pg/L pg/L

ORIGINAL SPLIT

Constituent CAS # Units Results Q Units Results Q
Aluminum 7429-90-5 Ng/L 23.4 U mg/L 0.057 U

Antimony 7440-36-0 pg/L 26.3 U mg/L NR
Arsenic 7440-38-2 pg/L 1.4 BJ mg/L NR

Barium 7440-39-3 pg/L 84.0 B mg/L NR

Beryllium 7440-41-7 pg/L 0.60 U mg/L NR.
Cadmium 7440-43-9 pg/L 2.4 (!d mg/L NR

Calcium 7440-70-2 pg/L 29800 ,- mg/L 34 13.2% 5000

Chromium 7440-47-3 pg/L 4.7 U mg/L NR
Cobalt 7440-48-4 pg/L 3.4 U mg/L NR
Copper 7440-50-8 pg/L 13.6 S mg/L NR
Iron 7439-89-6 pg/L 37.9 mg/L 0.019 B 19.0 100

Lead 7439-92-1 pg/L 1.0 J mg/L NR

Magnesium 7439-95-4 pg/L 9030 mg/L 10 970 5000

Manganese 7439-96-5 pg/L 3.2 B mg/L 0.002 U 3.2 15.0

Nickel 7440-02-0 pg/L 15.4 U mg/L NR

Potassium 7440-09-7 pg/L 7430 2- mg/L 8.2 770 5000

Selenium 7782-49-2 pg/L 1.1 U mg/L 0.003 U
Silver 7440-22-4 pg/L 4.1 U mg/L NR

Sodium 7440-23-5 pg/L 20300 mg/L 23 2700 5000

Thallium 7440-28-0 pg/L 0.90 U mg/L NR
Vanadium 7440-62-2 pg/L 17.2 B mg/L NR
Zinc 7440-66-6 pg/L 12.8 :-11 mg/L NR
Cyanide CYANIDE pg/L NR mg/L NR

Silicon 7440-21-3 pg/L 25400 mg/L 26 2.3% 100

Bismuth 7440-69-9 pg/L 46.4 U mg/L 0.0014' BJ 1.4 5

'NR' = Not Requestea

EVALUATION:
1. Field duplicates are not evaluated for precision if both results are non-detect.
2. If both sample results are >5*DL the RPD is used for evaluation.
3. If either sample result is <5*DL the DIF is used for evaluation.

4. All positive results have exhibited acceptable precision.

000023
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Laboratory Case Narrative
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Lockheed Analytical Services Log-in No.: L4482
Quotation No.: Q400000-B

SAF: B95-049
Document File No.: 0511596

BHI Document File No.:221
SDG No.: LK4482

Page3

CASE NARRATIVE
INORGANIC METALS ANALYSES

The routine calibration and quality control analyses performed for this batch include as
applicable: instrument tune (ICP/MS only), initial and continuing calibration verification, initial
and continuing calibration blanks, method blank(s), laboratory control sample(s), ICP
interference check samples (ICP only), serial dilutions, analytical (post-digestion) spike
samples, matrix spike (predigestion) sample(s), duplicate sample(s).

Preparation and Analysis Requirements

The samples were received in on May 11, 1995. They were logged in as L4482 and prepared
and analyzed in batches 511 bhT for total metals and 511 bhD for filtered water.

Holding Times-

All samples were analyzed within the method-specific holding times.

Method Blanks-

The method blanks were free of contamination.

Internal Quality Control-

All Internal Quality Control were within acceptance limits with the following exception: The
matrix spike recovery for bismuth in the filtered water analysis was outside of acceptance
limits (27%). The recovery based on the LCS (99%) support that the analytical system was
operating within control limits.

Sample Results-

Bismuth was determined by ICP-MS, as approved by Clay Smith of Bechtel Hanford.

Shellee McGrath
Prepared By

June 29, 1995
Date

V^
)ti
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Chain-of-Custody Information
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1'xge 1 of I
Bechtel Hanford, Inc. ^^ CHAIN OF CUSTODY/SAMPLE ANALYSIS REQUEST

9 Data 7Lrnaround

q P i iCollector Company Contact Telephone
r or ty

. L^^ G.L. Kasza (509) 372-9675 n Normal

Project DesignaGon Sampling Location SAP No.
700-BP-5 Groundwater Round 3 200 East B95-049

Ice Chest No. Field Logbook No. Method of Shipment
1 - -^ °' F'L Federal Express

Shipped To Offsite Property No. Bill of Lading/Air Bill No.
Lockheed Wq-r-i 0-050'-I-ae1 R904lo.l-7`iS°/e.1
Possible Sample Hazards/Remarks

Preservation
HN03 Coo14°C Cool4°C Coo14°C NaOH HN03 Caol4°C HCI Cool4°C HN03

Type of Container
P/G G P P P P/G G P P P/G

No. of Container(s)
1 I 1 1 2 8 1 4 1 1

Special Ilandling and/or Storage
Volume

Maintain samples between 2°C and 60C. IL 500mL 250mL 500mL IL IL 500mL 1L , 2omL IL
*1 Anim pL} Alkalinily TDS Cyanide '2 Tritium Tc-99 Activity •3

F. Co, 504,
Scan

SAMPLE ANALYSIS N02' N03'
P04

Sample No. • Matrix* Date Sampled Time Sampled

$ a F ^ ^-^- • •^ ^ 1/^ ^ ^ h ^ X x ^c X

FK l ^ S'y t^^ 1/v x

CHAIN OF POSSESSION Sign/Print Names
SPECIAL INSTRUCITONS Mar.•

S - sea
Relinquished By Date^me v Da tme yH '1 ICP M`tiak - In Include Ca, Mg, Na, K, Fe, Mn, Si, Al, and BL AA Mdalt - to include as (unfinered). SE - S,ilimev

Sr ^
*2 Gmu Aqha; Greu Bda;1'o-278,-Yl9/240; Sr.90; Gamma Spee - to Inelude Ca-137. Co-rO. Ru-106; su - soiw .

aL - saqaeTabl Unnium.
W

^HRe - S By Datel'Hrrle Qd

J

Reoetved By Datefl5me '3 [CP Mruh - in laclude Ca. Mg, Na, g, Fe, Mn, Si, Al, and BL AA Mwah - in Include Sc (flaered). O - Oil

sample wlysu for P04, NO2, N03 by EFA 300.0 is beiag reqouted for infomadce only. The BRC
A -Air
US - Dlum SWfar

elinquished By Dateffime Reeeived By Daterrime Coalraqor adxmvledger that the 48-hour hold time will no[ be mer. - uL- U""n L'w"d'
T - 7ume

telinquished By DatetTimrO Received By Daterfime The Activiry Sran is for both rampEe numben litted on this cluin of cuslody- L - L-yuN
V - VR,utiun
X - ou.r

LABORATORY.
°

Received By Tiue / Datel7ime

^SECTTON SQ td't e ti SI C• -" ^+ S"(^^4J vYMS, , ».

FINAL SAMPLE isposal Method Disposed By - Date^me .

rD15POSTITON



Lockheed Analytical Senrices
Sample Receiving Checklist

ClitatNnme:^/t°$^i.iR //n..SP -t^o.^Xns2il

Q
^
^
0

^
aJ

rsion 2.0 (11/11/94)

lob No. L, y F/() ^ Cooler ID: `)r}-

P.ge I of

COOLER CONDITION UPON-RECEIFT ^

Temperature of cooler upon receipt: C-
temperature of temp. binnk upon receipt:

Yu No • CommeatslDiscrepencia

custody seels intact x

ehain of eustody praent

blue ice (or equiv.) present/frozm

red survey eompleted X -

SAMPLE CONDITtON UPON RECEIPT

Yes No • CommaSdDLcrepn¢eia

all bottta Inbded

semples intaet

proper container used for sample type

sample volume sufficient for analysis

proper pres. indicated on the COC

VOA's contain headspace

are samples bi-phesic (if so, indicate sample ID'S):

MISCELLANEOUSIfEMS

Yes No • CommmtslDiserepsncia

samples with short holding times

samples to subcontract

ADDITIONAL COMhdENTS/DISCREPANCIES

Completed by / date: Or ^ . -

Sent to the olient ( s): 00 Clieat's sigosturo upon receipt:

Nwx;•teeahutpeapptoprLtaCSRof-rQLerepeetarlmmeAlde{yqea¢tectlpt

•^:p]asemvkrt8lilelarmat7m^nJtc+omr4ladmilfaWSBeappoprlsWGSR[N2)J6126f6



END OF PACKAGE
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